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ENCINEE° ING NEWS. 

THE NORTHERN Paciric R. R. Co. is now re- 
ported to be considering an extension to the Pacific 
coast, via the Great Northwest Central R. R., nego 
tiations for the purchase of which are now in pro- 
gress. The Great Northwest Central R. R. was 
projected to run from Brandon, Man., northwest 
through the Saskatchewan Valley to, Battleford, 
N. W. T. The Northern Pacific will soon have an 
entrance into Brandon by means of the Northern 
Pacific & Manitoba R. R. now under construction, 
and the purchase of the Great Northwest Central 
would extend the line well on towards the coast 
when completed. The route chosen for the exten- 
sion follows the old “‘ Mackenzie” survey for the 
Canadian Pacific R. R., which passes through some 
of the finest wheat-growing land in the Northwest ; 
this, together with the large concession of land 
which would doubtless be granted by the Govern- 
ment, and the close connection with the Grand 
Trunk Railway obtained by the lease of the Wis- 
consin Central R. R., by which the company ob- 
tains a through line between the Atlantic and 
Pacific coasts, are the inducements on which the 
proposed extension are based. The road would re- 
ceive great opposition, however, from the Canadian 
Pacific, whose territory it would penetrate, and it 
is probable that the company will be content, for 
some time, with completing that portion of the 
Great Northwest Central on a whieh the grading has 
already been done. 


THE TYRONE CANTILEVER BRIDGE, on the Louis- 
ville Southern Railroad, crosses the Kentucky 
river, near Tyrone, and is now being erected. The 
central span is 551 ft. between pier centers, and the 
two shorearms are 2671; ft. longeach. The trestle 
approaches are 420 and 240 ft. long respectively. 
The entire structure is built of steel. The two 


towers are each 137 ft. high and rest on eight 
wrought-iron cylinders sunk to bed-rock. Each 
cylinder is 12 ft. in diameter and is lined witha 
13-in. brick ring laid in Portland cement and the 
interior filled with concrete. These cylinders ex- 
tend 4 ft. above high water and are capped with 
24 ins. of hard limestone. From the bed of the river 
to the rail the height is 268 ft. Work was com- 
menced in April last, and the cylinder foundations, 
masonry, west approach and west pier are now 
finished and the whole bridge is to be completed by 
August 15. Col. JouNn MACLEOD, M. Am. Soc.C. E., 
is the chief engineer and M. W. VENABLE, C. E., 
is engineer in charge. The Union Bridge Co. bas 
the contract for the superstructure and H. S. Hop- 
kins & Co. put in the foundations. This span ex- 
ceeds by one foot the longest heretofore existing 
American span other than wire suspension. 


THE LARGEST ARTIFICIAL LAKE in the world, it 
is said, is in Auglaize and Mercer counties, O. 
This body of water supplies the St. Mary’s feeder of 
the Miami Extension Canal, and is about 9 miles 
lorg by 3 broad. It was formed by building two 
earth embankments from 10 to 25 ft. high, one 2 and 
the other nearly 4 miles long. About a half of the 
area flooded was a prairie and the remainder a 
forest. The reservoir was begun in 1887 and fin- 
ished in 1845. We are indebted to SAMUEL CRAIG, 
of Wapakoneta, O., for this information. 


THE SHIP-YARD to be built by Mr. C. P. HUNTING- 
TON at Newport News, Va., promises to be the 
largest of its kind in this country. The first part of 
the establishment, a dry-dock 600 ft. long, was com- 
pleted several months ago, and the other work is 
being pushed. This ship-yard will be primarily 
an adjunct to Mr. HUNTINGTON’s steamship and 
railway intere ts. In addition to the transconti- 
nental railway, he is the principalowner in the Mor- 
gan line of steamers and the United States and Bra- 
zilian Steamship Co. It is expected that the yard 
will be in operation next year, and the first work to 
be done will be the building of two steel freight 
steamers of 3,500 tons each. HENRY KOonITZY, for 15 
years with Cramp & Sons, will be in charge of the 
yard. 


THE HUDSON RIVER TUNNEL now extends out 
about 1840 ft. from the Jersey side of the mver and 
300 ft. from the New York side. Fifty men are at 
work under Superintendent HASKIN and his son. 
It is reported that more men and some engineers 
will be speedily set to work. The river portion of 
the tunnel will be about 5,500 ft. long when com- 
pleted ; so that 3,360 ft. yet remain to be excavated 
under the river-bed, in addition to about 7,400 ft. of 
land approach tunnel. 


A DAM in the Royal Gorge of the Arkansas river, 
according to the Denver Times, is being discussed 
by Mr. E. 8S. NETTLETON in connection with storing 
water for irrigation purposes. The Grand Cafion is 
nine miles long, with wallsfrom 1,500 to 3,000 ft. 
high ; and the engineers claim that between these 
narrow, rocky walls a dam could be constructed of 
almost any height, that would only wedge in the 
harder under any unusual flood stresses. Such a 
dam would mean the abandonment of the Denver 
& Rio Grande track, now occupying the live of this 
gorge, and the building of anewline. Objections to 
this dam have already appeared on the score of men- 
ace to the valiey below. The Timessays that engi- 
neers are now examining the ground for -reservoir 
purposes. 


THE JOHNSON PNEUMATIC TUBE Co, have s6t up at 
Marion, N. J.,a working model of their system of 
transporting freight by pneumatic force. This ie 4 
tube 1,000 ft. long and 80 ms. in diameter, made of 
No. 18 sheet steel, lap-seamed and riveted, and built 
in sections 25 ft. long; cast-iron rings strengthen 
and preserve the shape of the tube. A horizofital 
steel bed-plate % in. thick and 4 ins. wide, riveted 
to the bottom of the tube, forms a track for three 
spherical iron carriers weighing 750 lbs. each. A 
small engine creates a vacuum of 80 Ibs. per sq. in. 
in the tube, and these three carriers travel the 1,000 
ft. in about 13 seconds. They can be sent singly or 
together at will. In practice the carriers will be 
made ot papier maché or valcanizea wood, and will 
hold 250 lbs. each of freight. There are turn-outs, 
air-cusbions, etc., too intricate fora verbal descrip. 
tion. It is said that 12 miles of 8-ft. tubes are to be 
set up in Colorado as a practical working experi- 
ment. The inventor promises a speed of 150 miles 
per hour in carrying mails and valuable freight. 


THE MOST SERLOU ® RAILWAY ACCIDENT ot the week 
occurred July 2, near Thaxton, Va., on the Norfolk 
& Western Railway. Heavy rains had caused a 
washout 70 or 80 ft. long, and 40 er 50 ft. wide ; the 
water being 8 to 10 ft. deep ; the line was supposed to 
be safe as several trains had passed during the night, 
bat . passenger train ran into the gap. The engine, 
tender, and 7 cars went down, only the rear sleeper 
remaining on the track ; the boiler of the engine ex- 
ploded and the wreck caught fire and was burnt. The 
numberof persons killed is estimated between 90 and 
%,several being burnt in the wreck, and about 30 were 
more or iess seriously injured. It is impossible now 
to place any blame, but as the dispatches state that 
rain had been falling almost continuously, and at 
times very heavily, for 24 hours, swelling the 
tain streams greatly beyond their normal state, it 
would seem as though special precautions 
have been taken by sending out trackmen to pa- 
trul dangerous parts on the line-——Another very 
serious accident was the derailing of the Boston & 
Albany express to New York, on June 20, at New 
Haven, Conn. New rails were being laid, anf 
section men had just put down a rail, but had 
time to spike it when the train came along, no flag 
apparently having been put out. The engine passed 
over in safety, but all the cars except the last one 
were derailed and overturned. Three persons were 
killed and several injured. This is another accident 
due to the too prevalent custom of taking chances, 
and trusting to luck to get the track fixed beforéa 
trainisdue. In all cases where such work is in 
progress, a flag should be put out so as to warn ahy 
regular or special train; the track work will then 
probably be more efficiently done than when the 
men are working against time to prevent a possible 
accident. It is not so very long ago that an acci- 
dent due to a similar cause, on the New York ele- 
vated railway, nearly resulted in a disaster. 

BRIDGE AND TRESTLE ACCIDENTS are reported as 
follows: On June 27, a train of the Union Stock 
Yards Co. struck the guy ropes of the iron viaduct 
being erected over the tracks at O St., and thestruc- 
ture was thrown down; 8 men working on the 
viaduct were seriously injured.——On June 2, a 
trestle 134 miles west of Batavia, O., on the Cincin- 
nati, Georgetown & Portsmouth Railway, gave 
under a passenger train. The trestle was 100 
long, and 12 to.25 ft. high ; the engine and b 
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AMONG THE OTHER RAILWAY ACCIDENTS of the 
week were two caused by misplaced switches, one 
on the Boston & Albany at Dover, N. H., June 27, 
an‘ one on the Chicago & Grand Trunk at Emmett, 
Mich., June 29.——A washed-out culvert on the In- 
ternational & Great Northern, near Milano, Tex., 


caused the wreck of a freight train, June26. One 
man was killed 


HEAVY STORMS IN OHIO caused a landslide, which 
blocked the railway tracks at Akron, and a wash- 


out on the New York, Pensylvania & Ohio near 
Tallmadge 


THE CUBA DAM, in Western New York, has been 
investigated by the Buffalo Express and pronounced 
a parallel case, in existing conditions and threatened 
danger, to the South Fork dam. In addition to the 
data given elsewhere in this journal concerning this 
dam, the Hapress says that the dam broke in 1868 
with only 5 ft. of water in it, and that was sufficient 
to cause damage to crops and bridges to the extent 
of thousands of dollars. The present depth of water 
is said to be 65 ft. It might be mentioned here that 
the dimensions of this dam and the area of the lake 
differ with each ‘exact’ account thereof in the 
daily press, and we shall look with some interest for 
the official examination by the State Engineer which 
we understand is in progress. 


THE Li?tTLe River Drren, in Northern Indiana, 
was. completed last week, and it will eventually 
drain. 18,000 acres of land and benefit 50,000 acres 
more. The contract was let in July, 1886, for $137, 
000, to the Little River Ditching Co., and included 
the digging of 40 miles of ditches and canals, over 
one mile of which was through a limestone ridge. 
The work lies in AHen and Huntington counties, 
between Fort Wayne and Huntington. 


THE SUBURBAN ELEVATED, in New York, is re 
ported to have let a contract for an extension of its 
line from 170th St., its present terminus, to Ford- 
ham.. The extension is to be completed in four 
months, and at Fordham the Suburban is to be met 
by another elevated road from Mount Vernon, yet 
to be built. 

METAL WHEELWAYS On our much traveled streets 
are recommended in a letter to Mayor GRANT from 
Gen, Roy STONE. It is an old idea revived,and the 
Mayor seems to be suspicious of a patent for sgme- 
° ne somewhere hidden. 


THE SoutH FORKS DAM DISASTER was brought 
up last week in the evidence before a coroner’s jury 
in Johnstown. ‘rhe leading questions related to the 
security of the dam, and whether hay had been used 
to atop the leaks. Mr. JoHN FULTON, General Man- 
ager.of the Cambria Works, testified that hay had 
been used in the rebuilding of the dam in 1880. Col. 
T. P. Roperts, C. E., stated that hay was one of 
the best materials that could be used to stop jeaks. 
The general verdict was that the dam was good 
enough, and that an unprecedented flood and an in- 
adequate spillway should alone be charged with the 
mischief. Among the facts brought out in the evi- 
dence ot JOHN G. PARKER, Jr. C. E., were the follow- 
ing: On the morning of the break the water rose in 
the lake at the rate of 8 or 10 ins. per hour; at 11.30 


A. mM. 6or8 ins. of water were running over the cen- 
ter of the dam for a width of 75 ft. He then rode to 
South Forks and at 12 o’clock warned Johnstown 


by telegraph. The wearing process continued until 
nearly 3 P.M., when it had cut a hole, 10 ft. wide and 
about 3 ft. deep at the inner face of the dam. The 
dam broke between 2.45 and 3 P. M. 

SoME cars of a novel type have been put in service 
on the Northern road of France. Each one is com- 
posed of three connected sections, each supported on 
four wheels, as if there were three independent cars: 
but internally the three sections are in communica- 
tion, and form a single car with 102 seats, besides a 
compartment for the mail and another for the con- 
ductor, which can be used for a baggage-car when 
necessary. When the mail and baggage compart- 
ments are not needed for these special purposes, the 
car contains 132 seats. Thess 102 or 132 seats are di 
vided into 12 first-class seats, 20 second-class and 70 
or 100 third-class seats. The car weighs 55,450 lbs., 
or 543 lbs. for each seat: it is 82 ft. in length, and is 
provided with a central passage, which is entered 
from three platforms having steps at the side; the 


platforms at the extremities have railings, and a 
central gate for the exclusive use of the conductor 
when he desires to go from the car to the locomo- 
tive. 


THE FAMOUS “ZIG-ZAG” on the New York, On- 
taria & Western railroad is situated partly in the 
néighboring town of Franklin. It has been decided 
to tunnel the hill, and the contract has been let to 
Ward, Leary & Co. The tunnel proper will be 1,600 
ft. in length and the approaches 2,000 ft. Part of 
the dirt excavated will be used to fill in trestles. 
The work will commence at once. 

THE PROVIDENCE, R. L., SEWERAGE is ordered to 
be carried out on the plans of City Engineer SAML. 
M.GRAy. The estimated cost of work to be done at 
this time is about $2,500,000. The original plan of 
Mr. GRAY was approved July 22, 1887. It is ex- 
pected that contracts will be let shortly. 


ELECTRIC LIGHT is wanted in the city of San Juan 
de Baptista de Tobasco, Mexico. President Diaz 
has authorized the State of Tobasco to erect a pier 
and an electric street lighting plant, and has agreed 
in the name of the Federal Government to guaran- 
tee the fulfilment of contracts made with builders 
or capitalists in the United States. WILLIAM P. 
BuRR, 320 Broadway, New York City, has been se- 
lected to place the contracts. The estimated cost of 
the pier is $35,000, material admitted duty free, and 
a 50 years’ grant of tolls on the pier. For electric 
light they will pay $9,000 per year for 60 public 
lamps. The company can supply the private de- 
mand at its own price for 10 years. San Juan is a 
city of nearly 6,000 inhabitants. 


PLANS FOR A NEW UNION STATION and terminals 
at Providence, R. I., have been agreed on by the 
railway companies terminating at that point, and 
have been submitted to the City Council. The 
adopted plan is the one proposed by J. W. MILLER, 
General Manager of the Boston & Providence. It 
loeates the station near its present site and avoids 
grade crossings at Acora St. and New Francis St. 
Providence is one of the foremost of Eastern cities 
in the number of trains arriving and departing 
daily. At the Grand Central station, New York, 
there are 116 trains a day. At the Pennsylvania 
station, Jersey City, there are 98 trains. At Provi- 
dence there are 106 trains. 





New CRoToN AQUEDUCT CONTRACTORS, Messrs. 
O’Brien & Clark, Brown, Howard & Co., and 
Rogers, Shanly & Co., are atout to bring suit 
against the city of New York for extra work on the 
aqueduct, involving very large sums, says a city 
exchange. 


BROOKLYN’S WATER SUPPLY is to be extended 
from Rockville Centre to Massapequa Pond, on the 
plans prepared by Chief Engineer VAN BUREN 
nearly four years ago. The sum of $4,500,000 is 
appropriated for the work. Proposals are to be ad- 
vertised for in a few weeks. The building of the 
conduit and pumping stations will probably require 
three years’ time. 

THE APPLICATION OF THE CANADIAN PACIFIC 
RAILWAY Co. to the Treasury Department, to be 
bonded as a common carrier for transporting goods 
across American territory, has not yet been granted 
by the Secretary of the Treasury, and it is said that 
the decision will be delayed until the reports of the 
Senate Committees on relations with Canada and 
on the competition of Canadian railways with 
American lines have been presented. It is reported 
that the application has been withdrawn, but this 
seems unlikely. It is also stated that a temporary 
arrangement has been made by which through 
freight shipments began on July 1. 





THE statistician of the Denver Republican, who 
recently reviewed the annual report of the Denver 
& Rio Grande, has got loose again, and a corre- 
spondent sends us one of his items as follows. 

The number of locomotives in the United States is 
now over 29,u00, to wtich Canada and Mexico can add 
about 3,300, making the total number on the North 
American continent not far from 32,300. The average 
number of locomotives per mile of road in the United 
States is about 5.4. 


Dividing now 29,000 by 5.4, we have the total ex- 
tent of United States railways as 5,400 miles! 


The Properties ae of Certain High 





A special committee of the Fire Department of 
the City of New York has issued, under date of 
May 22, 1889, a set of “Regulations” relating to the 
manufacture, transportation, sale and storage, and 
use of explosives within the corporate limits of the 
city. This Special Committee was made up of Gen. 
Fitz JoHN Porter, Ex-Commissioner Mr. S. How- 
LAND RosBins, Commissioner Col. CARL JUSSEN, 
Secretary. and J. H. STRIEDINGER, M. Am. Soc. 
C. E., Expert. The regulations are carefully 
drawn up, as might be expected from the experi- 
ence of the committee expert and the members ot 
committee, and appear to thoroughly meet all 
the requirements of the law, and in the plainness 
of their terms leave no room for doubt as to their 
meaning. 

The publication of these regulations in full would 
require more space than we can spare, but the fol- 
lowing extracts are made as being of value wher- 
ever explosives are used : 


DIRECTIONS FOR THE UsE OF EXPLOSIVES IN BLASTING 
OPERATIONS, 


XXXIII. The cartridges delivered to the men shal] be 
protected by them against frost, moisture, fire, and con- 
tact with iron, steel, or grit. 

XXXIV. It is forbidden to use cartridges frozen or 
only partly thawed out. 

XXXV. It is forbidden to warm frozen cartridges by 
direct exposure to fire, by keeping them before fire- 
places, by putting them in stoves or on ovens, or by lay- 
ing them cn hot ashes. 

1. It is required that frozen cartridges shall be re- 
turned to the foreman in charge, and shall not be reissued 
for use until they are thoroughly thawed out. 

2, It is required, in thawing out high explosives, that 
one of the two following methods shali be observed, the 
first being the safest and most practicable for large 
quantities and therefore preferable : 

Put the boxes containing the explosives in fresh horse 
manure, or entirely surround the magazine therewith. 

Put the cartridges in a double vessel consisting of two 
water-tight tin kettles or pots, so made that one shall fit 
inside of the other and leave a space for water (which 
must be lukewarm) between the bottoms and sides. 

XXXVI. It is forbidden to attempt to break or cut 
cartridges entirely ur partly frozen. 

XXXVII. It is forbidden to prime more cartridges 
with fuses and detonators than are actually needed at 
the moment, or to keep on hand such primed cartridges. 

XXXVIII. It is forbidden to use metallic rammers in 
tamping drill-hole charges, 

XXXIX. It ia forbidden to “bring home” the tamp- 
ing by powerful strokes, 

XL. It is forbidden to introduce into a drill-hole more 
than one primer, or to roughly handle the primer, espe- 
cially while placing it on top of the charge, or while 
tamping it. 

XLI. It is forbidden to approach a drill-hole charge 
which failed to explode without waiting at least ten 
minutes, counted from the time of setting fire to its 
fuse. 

XLII. It is forbidden to remove the tamping of a 
charged drill-hole, 

XLIII, It é# required, in case an attempt to fire a 
“missed blast’? by means of exploding a strong primer 
on top of it is unsuccessful, that a new hole be drilled 
not nearer than twelve (12) inches from the first one, and 
a fresh charge put in (that being the safest method), the 
explosion of which will probably be communicated to 
the first charge, or if it is not, will at least dislodge it. 
But the distance between these holes must be increased 
if there is any reason to believe that the nitro-glycerine 
mixture of the first charge has spread laterally. 

XLIV. It is forbidden, in case the explosion of a 
charge does not carry away the whole drill-hole, leaving 
the lower part intact, to use the remaining part of the 
old drill-hole as a starting point for a new drill-hole ; 
because portions of the former charge may remain and 
explode when exposed to the blows of percussion drills. 

XLV. It is forbidden to allow boys under twenty-one 
years of age, or men who cannot read English, or are 
uninstructed in the care of high explosives, to be in the 
vicinity of hand magazines or to handle such explosives. 

XLVI. It is required that, to insure the safety of sur- 
rounding property and of persons in the vicinity, no 
larger charge shall ever be used than is necessary to 
properly start the rock. 

XLVII. It i required that rock excavations con 
tiguous to any structure, shall be so carried on as not 
to cause any damage to such structures. To secure this, 
weak walls, etc., of such structures must be shored up; 
and all rotten or decomposed rock must be removed by 
the use of gads, picks and crow-bars only. When blast- 
ing next to such structures is unavoidable, light face 
blasts only, with short linea of resistance ‘and small 
charges, shall be used. 
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XLVIII. It is required that only careful, reliable, and 
thoroughly experienced foremen shali be employed 
in blasting operations. 

XLIX. It is required that in the neighborhood of roads, 
houses and objects which may be damaged by blasts, the 
shots shall be carefully covered (preferably with brush 
mattresses, faseines, and the like), and the charges shall 
be so reduced in size that no flying about of débris shall 
be possible. Red flags shall be placed at reasonable dis- 
tance from the blast on all sides; a whistle shali also be 
blown ora bell rung five minutes before the explosion 
takes place, to give all persons proper warning. Men 
shall also be stationed at the doors of houses in the im- 
mediate vicinity and on the different highways and 
sidewalks to caution all persons against approaching the 
blast. 


NOTES ON THE PROPERTIES OF CERTAIN HIGH 
EXPLOSIVES, 


I. Pure nitro-glycerine, at 60° Fahbr., has a specific 
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Fig. 1.—Schuylkill Permanent Bridge. 


gravity of 1.6, It is odorless, nearly colorless, and has a 
sweetish, burning taste, It is poisonous, Handling it is 
apt to cause headache, It isslightly soluble in water, It 
will explode when heated to a temperature of about 
356° Fahr. 

II, These properties undergo no change when nitro- 
glycerine is absorbed by other substances, in forming 





especially liable to be exploded by repeated light shocks, 
such as are produced in the operation of packing, trans- 
portation, etc. The experience, both of the laboratory 
and of the factory, confirms these views. 

VI. As before stated, nitro-glycerine mixturesexplode 
at a temperature of about 356° Fahr. They also explode 
by percussion, concussion, friction, pressure, etc., viz: 
by any act converting mechanical energy into heat. 

VII. By the use of fulminate of mercury caps as an 
initiatory explosive the entire mass of a nitro-glycerine 
mixture is converted into gas with such suddenness that 
it may practically be considered instantaneous; this 
sudden effect is termed “ detonation.” 


VIET. Indynamites containing a large percentage of 
nitro-glycerine, the latter is liable to exude or ooze out. 
This is especially so in warm weather, or in thawing out 
at high temperatures. 


@IX. Exposure to water is injurious to dynamites, | 
the high grades the water, by its greater affinity for the 


inexplosive absorbent (Kieselguhr), drives out the nitro- 
giycerine; in the lower grades, it is apt to dissolve the 
salts (nitrates of potash or soda, etc,), contained in the 
explosive absorbent, thus setting free the nitro- 
glycerine. 

X. Nitro-glycerine mixtures are usually put up and 
sold in cylindrical paper shells or cases, in “ cartridge ”* 
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American Railroad Bridges. 


One of the most interesting papers presented to 
the American Society of Engineers at the Seabright 
Convention is that of Mr. THEODORE COOPER on 
‘‘American Railway Bridges.’’ It is interesting 
from the historical matter contained in it, and here 
first systematically gathered together, and valuable 
as showing the progress of a branch of engineering 
that has made our country famous for its works of 
this nature. The paper is necessarily long, so that 
we cannot publish it in full, even did the rules of 
the society permit, and we must content ourselves 
with the following abstract. We congratulate Mr. 
CoorER upon the success attending his efforts to 
unearth and arrange much matter relating to the 
early history of wooden bridge building that has 
usually been considered inaccessible. 





Built by TrmmotHy PALMER, 1804-06. 


While the paper is devoted to the railroad bridge, 
the writer very properly first briefly sketches the 
past history of bridges in America, as well as the 
imperfect data will permit. The ‘‘ Great Bridge,” 
built in 1660 to connect Cambridge and Brighton, 
near Boston, was a pile bridge and the first of rec- 
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Fig. 2.—Highway Bridge across Delaware River at Easton, Pa. Built by TimotHy PaLMeER, 1805. 


nitro-glycerine mixtures or dynamites such as those 


enumerated in the paragraph defining the term “high 
explosives,” 


Ill, The temperature at which nitro-glycerine mix- 
tures freeze varies from 39° to 53° Fahr., according to the 
difference in the methods of manufacture and the quality 
of the nitro-giycerine used. The use of such substances 
as silicious marl (“‘Kieselguhr”) as an absorbent in the 
manufacture of dynamite or giant power No. 1, undoubt- 
edly hastens their freezing, 


IV. Reliable experiments made in Austria show that 
frozen nitro-glycerine mixtures are less liable to explode 
from mechanical shocks than when they are not frozen. 

Vv. When, however, the nitro-glycerine mixture is in 
a partly frozen condition, or when it is either in process 
of freezing or thawing, its sensitiveness to explosion is 
greater than when in its normal condition; and it is then 


form, These cartridges are furnished to order of any 
required diameter and length, and are packed in boxes 
containing each 25 or 50 Ibs. 


ASSINIBOINE (Manitoba) WATER POWER has been 
reported upon by J. T. FANNING, C. E., who was en- 
gaged for this purpose by the City Council of Winni- 
peg. The Assiniboine has a water-shed of 58,352 sq. 
miles, with a mean annual rainfall of 18ins. The 
extreme flood flow is about 1 cu. ft. per second per 
square mile, or about 60,000 cu. ft. per second for 
the total area ; the ordinary flow is about .044 cu. ft. 
per second per square mile. Estimaies for adam 
and canal, securing 10,000 H. P., amount to $400,000. 
The dam would be near Winnipeg, and the river 
could be reinforced from Lake Manitoba. 


ord. For about 100 years we hear of no other, until, 
in 1761, SAMUEL SEWELL built a bridge over York 
river in Maine, 270 ft. long, sunported on 13 piers. 
In 1786 this same SEWELL built a bridge 1,508 ft. 
long on 75 piers over the Charles river at Boston. 
Records show that a year or so later there were 
similar bridges at Malden and Beverly, Mass. In 
1792 Col. WM. P. RIDDLE erected the Amoskeag 
bridge at Manchester, N. H. This structare was 
556 ft. long, and was supported on five piers and 
two abutments. It was commenced on August 3, 
“‘at which time the timber was growing and the 
rocks dispersed in the river,” and was finished on 
September 29. Between 1785-92 Col. HALE crossed 
the Connecticut river at Bellows Falls with a 
bridge 368 ft. long in two spans. The West Boston 
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bridge, 3,883 ft. long on 180 pile bents, was finished 
in 1793. 

About 1800 a pile bridge, in 25 ft. bents and nearly 
one mile jong, was built over Cayuga Lake, N. Y. 
In 17% the Mohawk river was crossed by a bridge 





Fig. 3.—Easton Bridge. 


960 ft. long on 13 piers. In 178 TimotHy PALMER 
built the Essex-Merrimac bridge over the Merrimac 
8 miles above Newburyport, Mass. There were two 
bridges starting from Deer Island in the river. An 
arch of 160 ft. span and 40 ft. above high water 
made up one bridge; but of the other it is only 





he Burr, 1804. 


énown that it was ‘wider,’ with a center arch of 
140 ft. "But itis also stated that the arch on the 
Newbury side “‘is hung on chains”? from the high 
steep banks, and that it was “the first chain bridge 
in New England.” In 1793 PALMER built another 
bridge over the same river at Andover, and, in 1794, 
the Piscatauqua bridge, 7 miles above Portsmouth, 
N. H. This last bridge was 2,362 ft. long, with the 
greater part of pile work. But over the center of 
this river was “a stupendous arc” of 224 ft. 6-ins. 
span, with a versed sine of 27 ft. 4ins., and the depth 
of the framework of arch was 18 ft. 3ins. The arch 
segments were selected from crooked pieces of tim- 
ber, so that the fibre might run in the direction of 
the curves, and the general arrangement was such 
as to justify the local historian in remarking that 
this ‘“‘is allowed to be a masterly piece of architec- 
ture, planned and built by the ingenious TIMOTHY 
PALMER, of Newburyport. Mass.”’ In 1796 PALMER 
built a bridge over the Potomac, at Georgetown. 

In 1796, Rurvs GRAVES built a bridge over the 
Connecticut river, at Hanover, N. H., consisting of 
a single arch of 286 ft., patterned after the Piseatau- 
qua bridge of PALMER. This bridge fell in 1804 by 
its own weight. In 1795, a bridge 1,000 ft. long, 
made up of four arches and one draw-span, 
was erected between Newbury and Haverhill. It 
was carried away by ice in 1818. In 1794, PALMER 
built the bridge at Haverhill, with three arches of 
180-ft. span, supported on handsome piers 40 ft. 
square. Bridges at Windsor, N. H., Rowley, Mass., 
and two Over the Lehigh, at Bethlehem and Easton, 
complete the record as far as found for the 


eighteenth century. 


Fig. 4.—Highway Bridge, across Hudson River, between |. 
Waterford and Lansingburg, N. Y. Built by THEODORE 


In 1804-06 the Permanent Bridge over the Schuy!- 
kill at Philadelphia was designed and built by 
TIMOTHY PALMER. This bridge is shown in Fig. 1, 
and lasted until 1850, when it was renewed by a 
more modern wooden arch and widened to carry 4 
railroad track. In 1805 Mr. PALMER built the bridge 
at Easton, Pa., on a very similar design, shown in 
detail in Fig. 2. This Easton bridge had three 
spans of 163 ft. in the clear, and is still in use after 
84 years’ service, with about five-sixths of the tim- 
ber yet in good condition. 

In 1804 THEODORE Burr built the Waterford 
bridge over the Hudson, consisting of four arch 
spans of 154 ft., 161 ft., 176 ft., and 180 ft. This 
bridge was built of hewn yellow pine and was not 
covered until 1814. It is still in use and in reason- 
ably good condition (see Fig. 4). BuRR also built 
another bridge over the Hudson, at Fort Miller, and 
in 1804-06 built the Trenton bridge (Fig. 5) over the 
Delaware river. This bridge had five arch spans, 
two of 203 ft., one of 198 ft., one of 186 ft., and one of 
161 ft. in the clear. Each span had five arched ribs, 
made of white pine plank, 4 ins. thick, and break- 
ing joints in an arch 32 ins deep. The lower chord 
was nade of two sticks 644x13ins. The roadway 
was suspended by vertical chains. The arch foot- 
ings required renewal in 1832; in 1848 the bridge was 
remodeled by removing the wing arches shown, and 
adding a new and stronger arch on the south side, 
and strengthening the old arch rib so as tocarry a 
railroad track ; in 1869 it was again strengthened ; 
and in 1875 it was replaced by the present iron 
structure. 

The Schenectady bridge over the Mohawk (Fig. 7) 
was built by BurRR in 1808, replacing a ?previous 
bridge also built by him, which bad fallen be- 
fore or just after construction. The tradition is 





tbat the first bridgewas to have 
two spans of 450 ft. each. The se- 
cond bridge is a curiosity in 
bridge construction, for it is a 
suspension bridge in wood. The 
curved ribs were made ot eight 
4xl4-in. plank spiked or bolted 
together, with the planks cut to 
long bevels for splicing. Thete 
were three ribs spaced about 13 
ft. apart, and the timber used 
was white pine. This bridge 
,%0od thus for 20 years, until the 


excessive sagging made it necessary to put addi. 
tional piers under the middle of @ach span. In 
1873 it was replaced by an fron f 

In 1812-16 THEODORE BURR built the bridge over 
the Susquehanna at Harrisburgh, Pa., with twelve 
spans of 210 ft. Oné-half of this bridge still re- 
mains, connecting an island with thé mainland. 

LEWIs WERNWAG built his ‘‘Colossus’’* bridge 
over the Schuylkill river at Philadelpha in 1812. 
This bridge, with its cleat span of 340 ft. 3% ins., 
was destroyed by fire on Sept. 1, 1888. In 1814 
WERNWAG built the Newhope bridge over the Dela- 
ware river, with six archéd spans of 175 ft. each. In 
1810 he built a wooden cantilever bridge over the 
Nashamony river, Pa., and called it his “ Econemy”’ 
bridge and claimed that it could be used - 
tage up to 150-ft. spans. WERNWAG built ‘man; 
bridges from this date to 1896, including his first 


* See ENGINEERING NEWa, 1885, for plens of 
this ane two other Wernwag baldmeaheredeworibed, Eo, 








railroad bridge in 1830 at Manogway on the Balti- 
more & Ohio R. R., and his last bridge carried the 
railroad over the canal and Potomac at Harper’s 
Ferry, Va. 

All of the previously mentioned bridges of any 
magnitude seem to have been arch bridges, and the 
first marked step towards bridges of modern-truss 
form was the wooden lattice, patented by ITHIEL 
Town in January, 1820. This bridge (Fig. 8) had its 
horizontal members, or chords, composed of two or 
more parallel sticks so spaced that the diagonal 
web members passed between them. The timbers 
were usually 2 to 4 ins. thick and 10 to 12 ins. wide. 
The timbers were of one sizé and of reasonable di- 
mensions, and ail connections were made with 
wooden treenails, so that these features, combined 
with the simplicity of its erection, made it a cheap 
and popvular structure. A great number of these 
bridges were built in the United States, up tospans 
of 220 ft. for both highway and railway purposes, 
and many of them are still in existence. 

The next step toward simplicity of construction 
was the truss patented by Lieut.-Col. STEPHEN H. 
Lone, U.S. Engineers, in March, 1830, and Novem- 
ber, 1889. Many of his bridges were combined with 
the arch, as was also the Town lattice, especially 
for long spans. In 1840 WILLIAM HowE patented 
the truss which was the basis of the present well- 
known Howe truss bridge. For some years this 
latter was the standard truss for use on railroads. 

In April, 1844, THomMas W. and CALEB PRATT 
patented the truss known under their name, which 
differed from the Howe truss in having the diago- 
nals in tension and made of iron and the verticals 
under compression were in wood, just the reverse 
of Howk’s patent. The Pratt became the favored 
ferm and was afterwards adopted for iron bridges, 
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Cross-Section. 


and is therefore one of the steps in the development 
of American bridges. 

The history of iron bridges really reaches back to 
1786, when THOMAS PAINE made three models for 
a bridge ovet the Schuylkill in Philadelphia—one 
in wood, one in cast-iron, and one in wrought-iron 
cotinected with blocks of wood representing cast- 
iron blocks. At this time the only iron bridge in 
England was the cast-iron arch over the Severn 
neat Coalbrook Dale. PAIn& took his last model 
to Paris in 1787, and proposed it for an arch bridge 
of 400-ft, span, and afterwards actually had built in 
England five cast-iron arch ribs of 110 ft. span to test 
his theories; but theengineer’s interest in bridges was 
lost in his interest in the French Revolution, and 
his bridge was sold for the benefit of his creditors. 
He made a vain attempt in 1808 to enlist the U.S. 
Congress in his bridge building projects. 

Nothing more was done with iron bridges unti 
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about 1830, when Lone and Town both suggested 
that their bridges could be built of iron. In 1833 
AvGusT CANFIELD took out the first patent for an 
iron truss bridge, and the first one actually built is 
believed to be the one erected over the Erie canal, 
at Frankford, N. Y., in 1840, by Mr. EARL TruM- 
BULL. But in the same year SQUIRE WHIPPLE built 
his first iron bridge, and he took out a patent on 
April 24, 1841. In 184647, JAMES MILLHOLLAND 
built a boiler-plate tubular girder 5. ft. long for the 
Baltimore & Ohio R. R. In 1846, FREDERICK Hor- 
BACH patented an iron Howe truss, and a bridge of 
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Fig. 5.—Trenton Bridge. 


this type was built in 1846-47 on the North Adams 
branch of the Boston & Albany R. R., near Pitts- 
field, Mass. In 1847-50, NATHANIEL RipeR built for 
the New York & Harlem, Erie, and other railways, 
a number of iron bridges with parallel top and 
bottom chords and multiple systems of vertical 





Fig. 7.—Mohawk Bridge at Schenectady, N. Y. Built by THroporF Burr, 1808. 


posts and diagonal ties. The top chords and posts 
were cast-iron and the lower chord and ties were 
flat bars of wrought-iron. The failure of one of 
these Rider bridges in 1850, on the Erie R. R., fol- 
lowing the failure of the English bridge over the 
river Dee, caused the officials of the line to declare 
iron bridges untrustworthy and they directed all iron 
bridges, consisting of several Rider and some Whip- 
ple bridges, to be taken down. They were re- 
placed by wooden structures. 

It is claimed that the general adoption of iron for 
railroad bridges was given its first impulse by Mr. 
BENJAMIN H. LATROBE when, as Chief Engineer of 
the Baltimore & Ohio R. R., he extended the road 
from Cumberland to Wheeling and decided to use 
this material in all the bridges. His assistant was 
then Mr. ALBERT FINK, whose plans were adopted 
for all these structures 


From henceforward it will be sufficient simply 
to give the names and dates of some of the more 
prominent early iron bridge designers. In 1852 a 
Bollman truss of 124 ft. was built at Harper’s Ferry, 
and in 1851-52 three 205 ft. Fink trusses were built 
over the Monongahela river. In 1852-53 SQUIRE 
WHIPPLE built an iron bridge of 146 ft. span on the 
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Rensselaer & Saratoga R. R., 7 miles north of 
Troy, N. Y., on the type afterwards known as the 
Whipple truss. It continued to do good service 
until 1883, when it was taken down, owing mainly 
to the great increase in the rolling loads coming 
upon it. 

Mr. F. C. Lowrsorp built his first railroad bridge 
in 1857 on the Catasauqua & Fogelsville R. R. In 
1856 JOHN W. Murpuy, C. E., built a Whipple 
bridge, still standing, over the Saucon Creek for the 
North Penna. R. R., and in 1858-59 Mr. MURPHY built 
a Whipple-Murphy truss ever the canal at Phillips- 
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Built by THEODORE Burr, 1804-06. 


burg, N. J., with 165 ft. span. In this bridge he 
substituted pins of unturned wrought-iron and 
looped eyes on his tension members, for the cast 
trunnions on the foot of the Whipple post and the 
wrought-iron links there used. This, Mr. Coorper 


says, is the first truss bridge that he has been 


able to discover that was pin-connected throughout. 

In 1861 Mr. JoHN H. LINVILLE built a bridge on 
the Delaware extension of the Penna. R. R. over the 
Scbuylkill river, in which were used for the first 
time wide forged eye-bars and posts formed of 
wrought-iron sections. The bridge built by JOHN 
W’. Murpuy over the Lehigh in Mauch Chunk, in 
1863, was the first in whieh he used wrought-iron 
for both posts and top-chord sections, and it was 
probably the first American truss in which the ten- 
sion and compression members were both of wrought 
iron. He used cast-iron joint blocks and pedestals, 
however. 

The Post truss was first used in 1865 by Mr. S.S 
Post on the Erie railway. In 1859 Mr. HOWARD 
CARROLL commenced building riveted lattice bridges 
for the New York Central R. R. and its connections, 
and was followed therein by Mr. CHARLES HILTON, 
his pupil. In 1864, Mr. FELICIAN SLATAPER de- 
signed and built a bridge of five riveted lattice 
spans of 178 ft. each over the Allegheny river at 
Pittsburg. 

Mr. LINVILLE inaugurated the era of long-span 
bridges in America with a channel span of 
320 ft. in the Steubenville bridge over the Ohio 
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river, built between 1863-44. 
1868-70 with the Louisville bridge, with two main 
spans of 360 and 390 ft. In 1870 Mr. LINVILLE put 
340 ft. spans in the Parkersburg and the Bellaire 
bridges over the same river, and in 1872 he built the 
Newport and Cincinnati bridge with a channel span 


Mr. FINK followed in 





















































of 420 ft. In 1868-74 Mr. JAmes B. EAps built the * 
St. Louis bridge with its two arches of 508 ft. and iY 
center arch of 520 ft. clear span. In 1876 the Cin- i 
cinnati Southern bridge was built with a 519 ft. tL 


truss (the largest truss span to that time) from 4} 
specifications of Mr. G. BOUSCAREN 
Mr. J. H. LINvILLE. The channel 
Henderson Bridge, 522 ft., and of the 
Kentucky Central R. R. bridge, at Cincinnati. 


and designs by 7 
spans of the ' 

Ohio River, ‘ 
ASO u 


ft., are the only independent truss bridges up to this 
time, with greater spans. 
There are now in existence on American rail 

roads over five miles of bridges with spans from 300 

to 400 ft., nearly four miles with spans from 400 to 

500 ft., and two and one-half miles with spans ex i 

ceeding 500 ft. estimated as single-track bridges and 

excluding wire suspension bridges. 
f 
if 
i 





Fig. 6 —Trenton Bridge; Cross Section. 


The first cantilever bridge of importance 
built iu 1876-77 by C. SHALER SMITH over the Ken 

tucky river. The second and third were the Ni a 
agara and the Frazer river bridges, designed by Mr 4 
C. C. SCHNEIDER, the first in 1883 and the other in 

188. The largest cantilever is the 
bridge, lately completed. 

The remainder of Mr. Coorer’s paper is devoted 
to designing and proportioning bridges, the 
strength of material and parts of skeleton struc 
tures, the manufacture of bridges, the erection of 
bridges, the relative merits of typical American 
railroad bridges, and statistics of the amount and 
kind of bridges on the railroads of the United 
States. This matter is of a character that cannot 
be dealt with justly or usefully by an abstract, 


was ‘ 


Poughkeepsie 


and we will not attempt at present to give any 
more than the above outline of its value. 


Some Results with Secondary Batteries in 
Train Lighting.* 





The arguments in favor of the incandescent electric 
light for railway passenger trains are so well under- 
stood by the members of the Institute, from their own 
general knowledge cof the subject, as well as from : 
papers previously presented, that it is unneccessary ’ 
for me to allude to its admitted superiority over either 
gas, oil,or candles It is now four years since the 
Pennsylvania Railroad, appreciating the advantages of 
electric lighting for this purpose. began a series of 
experiments with the secondary battery, for the illumi- 
nation of parlor cars. 

I am unable to give the cost of lighting by any of the 
batteries referred to, as the expense appears to have 
been a secondary consideration compared with the ne- 
cessity of securing the best system of illumination. 

The first experiments made by the company were 
with the Faure accumulator, which was brought to this 
country from France in the spring or early summer of 
———_— + mean ihecepapentnqaanet 

*A paper read before the American Institute of 
Electrical Engineers, New York, by ALEXANDER Brown. 
May 21, 1889. 
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1882, and put on passenger coath No. 397in August of 
that year. The car was run for a few days only, but 
enough was learned in that time to show that the 
lighting of ears by secondary batteries was perfectly 
practicable, when a modified form of the battery could 
be obtained, 

In the summer of 1884, experiments with the Brush 
storage batteries were commenced at the Altoona shops 
of the Pennsylvania Railroad,and continued through 
the fall and winter of that year. These experiments 
were made by Dr. Dupuey, and proved so successful 
that eight parlor cars, which were being constracted at 
that time, were equipped for incandescent lighting and 
put into regular service on April 1, 1885. 

The Brush cells used consisted of three plates each, 
two negativeand one positive, the amount of surface of 
the positive plate being equa! to that of both the nega- 
tives. The plates differed from those now ased, there 
being no pasteio their composition. The negative plate 
wus designed to give the great +t possible amount of 
surface from the least weight of material. The positive 
plate measured 8 X 9ins. XLin.and -he negative 8x 9 
ins, xX $-in, 
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socket, and held in place by a spring, this socket fitting 
into another one, to which the connections to the wires 
were male. 

After using this style for some time,an improved 
pattern of Brush-Swan lamp was substituted, but the 
great drawback to this lamp was its frailty, the break- 
age per day often averaging 4 per cent. of the total 
number of lampsin use on allthe cars. These lamps 
required about 45 volts and one ampere of current, 
and each car contained 10 lamps, seven in the body, one 
in the smoking room and one in each vestibule, thus 
using about 10 amperes of current; and as the batteries 
were rated at 70 ampere hours, we should have ob- 
tained from 6} to 7 hours good light, but it was very 
seidom, after the batteries haa been used for a short 
time, that we could get over 564 bours. As will readily be 
seen, thie could hardly be called economical, for to ob- 
tain 5 or 6 hours’ light we were obliged to charge from 
15 to 20 hours with a Brush are light dynamo giving a 
current of about 10 amperes. Then taking the weight 
into consideration, each time the car needed charging, 
the trays,6 in number, and Weighing 1,200lbs., had ‘o be 
loaded on the truck, pulled over tu one side of the ear, 
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Fig. 8.—Town Lattice Truss, Patented by Ithiel Town, 1820. 


These batteries were rated at 70 ampere hours, but 
the hard usage they received soon reduced their ecapa- 
city, and at the end of 2 year’s time the positive p!ates 
were almost entirely destroyed. Inv fact I have taken 
plates out of the celis which had holes in them fully 
4 ins. in diameter, while the deposit in the bottom of 
the cell would be from 1 to 1% ins.in depth. The plates 
also had a decided tendency both to buckle and grow, 
audin a number of eases it was a very difficult matter 
to remove the plates without it jury to the cell; you will 
understand, of course, that I allude more particularly 
to the positive plate. The weak points in the Brush 
battery were toe small number of ampere hours per 
pound of material—about twol believe, There was a 
tendency to buckle and sulphate, and the arrangement 
for connecting the plates was such that there was oxi- 
dation at the junction, causing the place to break when 
subject tothe motion of the car. The last feature was 
a source of endless trouble to us, and, asis usually the 
case, was sure to happen at atime or place where it 
was impossible to repair a break. While using the 
Brush battery, the cars were wired with the batiery 
boxes, one on each side of the car, coupled together in 
series, each box holding three trays, and each tray con- 
taining fourcells, this giving a total of 25 cells to a ear, 
or a current of 49 volts. The lamps used originally 


were of the Brush-Swan type, with small platinum 
loops projecting from the base, these hooking into a 


and there discharged trays taken out and the freshly 
eharged ones put in their place. 

The remaining three were than taken around tothe 
other side of the car and charged in the same manner. 
As the ears invariably stood on a double track, it was 
necessary to carry half the trays for some distance, 
over tracks, ete. Then, again, the tracks were usually 
full of ears, and if there was not sufficient time for 
them to be parted, the batteries had either to be carried 
under the ear or over the platform, Under the present 
system this has been done away with to a great extent, 
as will be explained subsequently. During the month 
of December, 1886, we commenced using one batiery of 
the7 B type, manufactured by the Electrical Accumu- 
lator Company. This battery was a decided improve- 
ment over those previously used, giving as it did 
nearly double the number of ampere hours for the 
same weight of material. After using this battery for 
about a year, the positive plates began to give way, and 
new ones were substituted, the negatives, however, 
being retained, they not having deteriorated. In facet 
we are still using the negative plates of our original 7 
B battery. This battery proved to be so satisfactory 
that in June, 1887, we added two more of the same type, 
and two manufactured by the Julien Electrie Co. The 
la'ter batteries were similar in size and shape to the7 
Btype of the Accumulator Company, but did not seem 
to stand the hard using so well, as they would crack in- 


stead of buckling, and allow a large quantity of the 
paste to become loosened and fall out. It is proper to 
state, however, that these plates were made especially 
for us, to fit the cells we were using, and were not of 
theregular Juiientype. This, no doubt, will account 
in a great measure for their failure to keep up tothe 
standard of the present type of Julien batteries. After 
the positive plates of this battery became worthless, 
not haviog any others to put in their place, we 
decided to make a kind of consolidated affair and see 
how the Julien negative and accumulator positive 
plates would work together. The result was ex- 
tremely satisfactory, and we have had no trouble with 
them whatever, excepting the occasional buckling of a 
positive plate. 


During the fall of 1887, we began substituting the ac- 
cumulator batteries for the Brush batteries, and by the 
end of the year we were using them altogether, with 
the exception of the two Julien I have mentioned. We. 
however, kept 96 of our best Brush cells. to be used in 
the case of an accident to the incandescent dynamos, 
which are used to supply the current of the railroad 
telegraph as well as for lighting the passenger 
station. 

After the change in batteries had been made, it 
was thought best to change the system of wiring 
the cars, so that instead of its being necessary to 
put batteries on each side of the car, we need only 
put them on one side and get the same amount of light, 
This was Cone by connecting the two boxes under the 
ear in parallel, and substituting a 23 volts Ejison lamp 
for our 45 volt Brush Swan lamps. After doing this we 
found that we were able to get as many hours light 
from 12 cells as we formerly did from 24. Of vourse 
this change reduced the expense of lighting the cars 
considerably, for where we formerly had a change of 
battery for each car, or 48 cells, we now needed only 24 
cells per car, with a few extra ones to be used in case 
the 12 cells would not be able to supply sufficient light 
for along trip. This system of lighting proved so 
successful that it was decided to substitute it for gas 
inthe remaining seven parlor cars. The wiring of 
these cars was commenced at the Meadow shops, near 
Jersey City, last September, and has just been com- 
pleted. 

These cars are arranged for the 23 C type of the Ac- 
cumulator Company’s battery and 19 Btype of the Julien 
battery. The battery boxes under the cars are larger 
than the old style and contain four trays or 15 cells, the 
Jamps we used taking 23 volts of current. Changes 
were also made the first of the year in the system 
of charging, and the batteries are now charged from an 
incandescent dynamo instead of an are, thus enabling 
the batteries to be charged with any «mount of current 
desired. In connection with this description of the 
four years’ work ofthe Pennsylvania Railroad, I would 
like to add something in regard to the electric lighting 
of the Chicago limited express. 


In 1887, the Pu!lman Palace Car Company commenced 
using the electric light on one of three trains of the 
New York & Chicago limited express, and the charging 
of the batteries at Jersey City was given into the hands 
of the Pennsylvania Railroad. The batteries used were 
the 7 B type of the Electrical Accumulator Company, 30 
eells to a car, and usually there were six cars in the 
train. These batteries would furnish enough light for 
one trip, and each time the train arrived at either ter- 
minus it was necessary to replace them with freshly 
charged cells. This was not objectionable at Chicago, 
for the train arrived there in the morning. so that they 
could be charged during the day; but in Jersey City, 
where the train did not arrive until evening. the work 
was very difficult on account of the dynamo being in 
use for other purposes. After this one train had been 
running for a short time, anotker one was fitted up, 19 
B type of Julien battery being used. It was thought 
that this would give us achance tosee which was the 
better of the two batteries, but they both worked very 
well considering the treatment they received. After 
Mr. BAvER became connected with the Pullman Com- 
pany, be did away with charging the batteries at the 
ends of the line, and introduced a Brotherhood engine 
and Eickemeyer dynamo in the baggage car of each 
train, in ord: r that the batteries might be charged in 
transit. When the train leaves Jersey City, the baggage 
ear is on the rear, and consequently no charging is 
done until! it leaves Philadelphia, where the train is re~ 
versed, bringing the baggage car next to the loco- 
motive. The batteries are charged continuously until 
the train reaches Chicago, and the same practice is 
eontinued onthe returntrip. The steam for driving 
the Brotherhood engine is taken from the loco- 
motive boiler, andthe exhaust is used for heating the 
train. 

So far as the Pennsylvania Railroad is concerned, 
the electric lighting of passenger trains may be con- 
sidered an assured success; and leading as it does 
to the abolition of kerosene lamps, and incidentally 
encouraging the adoption of steam heating, the 
safety and comfort of the passenger are certainly in- 
creased. 
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The Tower Bridge in London. 


We have received from our correspondent a very 
hardsome leaflet, issued in honor of the visit of the 
American engineers to the Tower bridge in London, 
on June 14. We reproduce the excellent illustration 
heading the page, and here give, asa bit of handy 
information, the data attached : 


Feet, Ins. 

Total length o of bridge and abutments...... vio 

approaches... .. ... 260 

Ope ‘ning span—width 00 
headway above high water, 

when opened.... j 135 
“ = headway above high water. 

when shut.. sede, v eeeces 2 (U6 

Side spans— widtb.. 270 

he ‘adway above high water from 20-27 

Width between parapets—Ope ning span, PT 
e - Side spans and ap- 

proaches . 


Steepest gradients of approaches, | in 40. 
(NOTE Steepest gradient of approaches of London 
bridge, 1 in 27). 
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are completely drained. Cesspools and sludge- 
chambers with overflows into the sewers are pro- 
hibited. The population is provided with 30,000 
water-closets. The sewers have occupied 20 yearsin 
execution, from 1867 to 1887, and, with the exception 
of those for a small district liable to be flooded, in- 
habited by about 5,000 persons, they may now be 
said to becomplete. Until the tanks were ready, 
there was a temporary outfall into the Main which 
served until 1885. The original intention was to 
treat the sewage by irrigation, but, after several 
years of discussion, it was resolved in 1881 to have 
recourse to simple deposition in tanks, without 
chemical treatment: the Government, however, 


would give its consent to the tank treatment 
only on the condition of the adoption of some chemi- 
cal system of precipitation. 

| .The plans having been approved by the Govern- 
ment in 1882, the works were put in band at once, 
a nd they have now been upwards of a year in opera- 
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so furnished with sluices that any one tank at will 
may be stopped off for the purpose of emptying out 
the sludge. To effect this, the supernatant water 
can be drawn off at three different levels, and the 
sludge may then be pumped out. Each tank is 
cleaned out once in 8 days, so that every second day 
one of the tanks is emptied—a process which occu- 
pies about 5 hours. The sludge isof so liquid a con 

sistency that the fall of 1 metre in the length of the 
tank suffices to convey it by gravitation to the suc- 
tion-pipes of the pumps at the deeper end. The en- 
tire aggregate power of the pumps and mixing ma- 
chinery is 40 H. P. 

The precipitants employed are lime and sulphate 
of alumina; the latter, procured from Duisburg, 
contains 14 percent. of pure alumina. The chemicals 
are proportioned to the volume and the amount of 
impurities present in the sewage. The volume is as 
certained by seif-indicating arrangements of a float: 
the impurities by a scale of eight separate degrees 


The Tower Bridge, now under Construction across the Thames, London, 


Depth of foundation, 60 ft. below T, H. W., 27 ft. below 
bed of river, 

Sectional area of waterway, 20,010 sq. ft. 
(Nore, —London bridge, 19,300 sq, ft.) 


Feet. Ins, 


Depth of water in Opening span at high water. 33 6 
* low water.. 13 6 


Size of each leaf of opening span, 50 ft, wide by 100 ft. 
long. 

Weight of each leaf of opening span, including roadway 
and counter-balance weights, 950 tons, 

Estimated Quantities of Materials in the Bridge and 

Approaches : 

ENS fo ous se28 ince’ sbaienoestsee. ae 

Concrete........ .. nese 70,500 cu. yds. 

Sais viins als dbacilee cot neds edeene tke 19,500 tons, 

Granite and other stone. . Me cx tkon 225,000 cu, tt, 

of eee ie 15,000 tons. 

Machinery. 


Two steam pumping engines for hydraulic machinery, 
each 360 H. P, 

Eight large hydraulic engines and six accumulators. 

Four bydraulic lifts in towers for aes 

Estimated cost of works... ..... ........+-- .. £750,000 

Engineer: JOHN WOLF BARRY, 

Resident Engineer : E, W. CRUTTWELL, 


CONTRACTORS, 


For foundation and northern approach: JOHN JACKSON, 
For southern approach: WILLIAM WEBSTER, 

For iron and steel work of superstructure: WM, ARROL, 

For masonry of towers: PERRY & Co. 

For muchinery: Sir W.G, ARMSTRONG, MITCHELL & Co. Ld, 


Recent Experience in Sewage Treatment,* 


The author, as one of four commissioners select- 
ed to describe the results latterly obtained in Ger- 
many of the various systems of clarifying sewage 
by precipitation, points out the general conditions 
which must be taken into consideration in the se- 
lection of the method of treatment, and states that, 
in consultation with his three colleagues, a uniform 
arrangement of their communications has been 
adopted, in order to facilitate the comparison of the 
resultsin each case. The sewerage system of Frank- 
fort is one of the most complete in Germany. It is 
not a conglomeration of old sewers adapted to mod- 
ern requirement,or intercepted by a few mainsewers, 
but a complete network of new sewers has been 
built upon the most improved lines, and is arranged 
on the combined system to take the whole of the 
waste liquidsand dejections of a population of 150,- 
000 persons, occupying an area of 10 sq. kilometres. 
The average daily flow varies from 25,000 to 30,000 
cu. metres 6% to 6s 0 million galls.) All the houses 





-*By Ww. H. LINDLey, M. Inst, Cc. E., ‘in “Deutsche Vier. 
teljahrascnritt fir btfentliche Gesundheitsptiege, ‘i 
1, from “abstracts of papers,” Inst. C, E., 


tion. Inthe first instance, when a mechanical sys- 
tem of purification only was to have been adopted, 
the tanks were designed in duplicate for each bank 
of the river, and no machinery of any kind was pro- 
vided. But when chemical treatment had to be 
undertaken, it was necessary that the outfall works, 
with their costly plant, should be united and con- 
centrated at one spot. The choice of a site was an 
easy matter, as the requisite conditions summed up 
by the author were only to be found on the left 
bank of the stream, and it was in thisdirection only 
that it might become possible in the future to make 
use of the effluent for irrigation purposes. The 
reasons which led to the construction of covered 
tanks,and to the avoidance of pumping, are discussed 
in detail. 


The tanks are arranged parallel to the river, and 
the works will ultimately consist of two sets of six 
tanks each, or twelve in all The sewage enters the 
tanks at their eastern end, and the clarified effluent 
passes out at the western extremity into a channel 
discharging into the river. Storm overflows have 
been provided, which only come into use when the 
rainfall doubles the average daily flow. The works 
in their future full extent ave designed to deal with 
a dry-weather flow of 40,000 cu. metres, and a wet- 
weather flow of 80,000 cu. metres. The whole treat- 
ment may be subdivided into four stages. The sew- 
age enters at its normal rate of flow into the sand 
intercepting chamber, and the speed is then retarded 
to yo of the velocity in the main sewer. In this tank 
the heavier suspended impurities are deposited, and 
the water, after passing under scum-bcards which 
retain the floating matters, and through strainers 
which remove the more bulky matters, passes into 
the mixing chamber, where the requisite propor- 
tions of precipitants are added. It passes next 
along 4 conducting-channel into the separate tanks, 
where the velocity is further reduced to .}. of the 
original velocity. In the four tanks of the first 
group at present completed, the capacity has been 
so calculated that the sewage takes six hours to 
pass through them. Taey are 80 metres long, and 2 
metres deep at the inlet end, while they gradually 
slope down to 3 metres deep at the outlet. The 
total volume contained in each tank is 1,100 cu. me- 
tres ; the velocity at the inlet is 5 millimetres per 

second, and at the outlet end 3 millimetres per sec- 
ond, or a mean speed of fluw through the tanks of 
4 millimetres per second. As a rule, all the four 
tanks are in work at once, but the inlet channels are 


above a fixed standard. The average amount of 
precipitants made use of is 1 ton of sulphate of alu- 
mina to 6,000 cu. metres of sewage water, and the 
proportion of lime added is to the alumina sulphate 
as 1 to 4. 


Numerous experiments have been conducted to 
test the relative values of the lime and the alumina, 
and the efficiency of precipitation as contrasted with 
simple deposition in tanks; and tables too long for 
abstract, accompanied by graphic representations 
of the results, are given. Five sets of experiments 
have been carried out —three with lime and sul- 
phate of alumina, two with lime, and one without 
chemicals. The analyses have been made by Dr. 
LEpsivUs, and the bacteriological investigations were 
conducted by Dr. LIBBERTZ. 


Tbe chemical results show the vast improvement 
in the quality of the effluent due to the entire re- 
moval of the suspended impurities, and by the use 
of the alumina, of 40 percent. of the organic matters 
in solution. 


As respects the bacteriological tests, Dr. LIBBERTZ 
reports that, where the average number of germs 
capable of development in the cubic centimetre of 
raw sewage was 3,000,000 (as compared with from 
4to5 million germs usually present in the sewage- 
water of other large towns), the effluent water, after 
the sulphate of alumina treatment, contained but, 
in round figures, 380,000 germs per cu. centimetre ; 
after the lime treatment, 17,500 germs; but after 
simple deposition, 3,350,000 germs per cu. centimetre. 

The author sums up the advantages and dis- 
advantages of the various precipitants used, and 
states that the use of lime was found to increase the 
bulk of the sludge 3'¢ times beyond that obtained 
by the alumina treatment. 

The total costs have been as follows: 





Marks, £ 
For land about................ 200,000 = 10,000 
For works: tanks with inict 
and outlet channels. eee 435,572 = 21,775 
Engine and memace station., 73.795 = 3,649 
Machinery... ... ‘ .. BSsls — 1,441 
Piant...... a iiaiecnaign 650 = 30 
Siphon under main ... .. T6530 = 3,826 
Office and other expenses..... 47,582 = 2,379 
os onchcees oe ... GOB 56 = 440 


The annual cost of treatment amounts to 150,000 
marks or £7,500; or about 1 shilling per head of 
population, or 1}{ pfennige per cu. metre of sewage- 


water. 
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The English Dam, Sierra Co., Cal.; Destroyed 
in June, 1883. 

In a well written article on ‘“‘ Dams Which Have 
Burst” the Mining and Scientific Press, of San 
Francisco, describes the English dam in Sierra Co., 
California, which broke on June 18, 1883. From it 
we make the following abstract: 

This dam was built by the Milton Mining 
Water Co., in 1856-58, on the head waters of a tribu- 
tary of the Yuba river at an elevation of 6,140 ft. 
above the sea. This reservoir covered 395 acres and 
impounded 650,000,000 cu. ft. of water. The dam 
was 331 ft. long on the crest, 50 ft. long at the 
bottom, and 100 ft. high at the center. The original 
dam was atamarack crib filled with stone, with a 
bottom width of 100 ft. (measured through the cul- 
vert) and a vertical height of 79 ft. above datum on 
the inside face. It was covered with a heavy pine 
planking, forming a water-tight lining. 






This immense volume of water rushed into the 
cafion below the dam, which for the immediate 
distance of 1,000 ft. has an average width at the 
high-water level of the dam of 300 ft. and a bottom 
width of 100 ft. 3 


Mr. AvuG. J. BOWIE, the well-known mining engi- 
neer of San Francisco, read, before the Technical 
Society of the Pacific Coast, a paper on the destruc- 
tion of this dam,in which he brought together 
many new and interesting facts concerning the 
speed of a body of water suddenly set free in the 
manner described, and from this paper the follow- 
ing is quoted :— 

The cafion has a grade of 500 feet to the mile, and 
was entirely denudec. The first indications of any de- 
posit from the stone in the dam are observed at a point 
about 1,500 feet belowit. Here the eafion widens, and 
a deposit, which is 8 or 10 feet high, composed of 
gravel, mud, and rock, extends along the south side 
some 500 or 600 feet. Stones of various dimensions, 


, 1878 


Structure _ 











The English Dam, Sierra Co., Cal. 


The North Bloomfield Gravel Mining Co. then 
bought this dam, and as it had no immediate use 
for the water, the waste-way of the dam was cut 
down 8 ft, At this time a small amount of water 
was observed flowing from under the crib at the 
middie of the dam, and earth was taken from the 
sides and filled in on the inside of the dam to stop 
the leak, as shown inthe cut. In 1876-7 the outer 
face was overhauled, and decayed parts of the crib 
replaced with new timber. 

To increase the capacity of the reservoir, the crest 
had to be raised, and the outer face was strength- 
ened by a stone facing. To put in this facing a 
tramway was built along the crest leading to a 
quarry about one mile away, and the rock was 
brought to the dam, an outer face of dry rubble laid 
up on aslope of 44°, and the intervening space sol- 
idly filled by dumping stone from the cars. The 
material used was a sort of tufa of 2.4 to 2.6 specific 
gravity, the best that could be secured. It was 
estimated that in the quantity used the ratio of the 
dead weight to the pressure on the bottom of the 
dam was as 19,200 lbs. to 5,400 lbs. per square 
foot, which made the new dam stronger than the old 
one, 

In 1878, when this stone-work was completed to 
within 7 ft. of the intended crest, a substantial 
piece of timber-work, thoroughly braced, was raised 
on top of the dam, bringing it up to the full in- 
tended height. The improvement cost 870,000 and 
the high-water mark was raised to 86.73 ft. above 
the bottom of the inner mouth of the culvert. . 

The dam was examined daily, and on the day of 
the breakage the water was within 164¢ ins. of the 
crest, so it still required 2\¢ ins. to reach the water- 
way or high-water level. Early in the morning the 
watchman heard two violent explosions, and then 
saw the water pouring through an opening in the 
upper timber work over the crest of the stonework. 
In a few moments the crest in the center of the dam 
fora length of 175 ft. was swept away, and an im- 
mense Opening soon cut to its very feundation. In 
the space of one hour fully 600,000,00) cu. ft. of 
water was discharged into the cafion below, at the 
rate of over 166,000 cu. ft. per second. In an hour 
and a half from the time when the explosion oc- 
curred ,the reservoir was emptied of its entire con- 
tents of 650,000,000 cu. ft. of water. 


containing as much as 4or 5 cu. ft., are observed to 
have lodged here, 

As soon as the break occurred, the news was tele- 
phoned along the line, and every one that could be 
reached along the river was notified of the coming 
waters. 

There are meny places in tke cafions of the middle 
Yuba where the flood is believed to have reached u 
height of from 75 to 80 ft., and it was observed by those 
who saw the rush in these places, that the face of the 
torrent was a mass of timber and trees, no water being 
visible. 

At Freeman's Bridge, 43 miles below the dam, which 
point it reached at 930 4. M.,a rise of 40 ft. was re- 
ported. The water reached the Narrows, a short dis- 
tance above Smartsville, and 65 miles from the dam, 
having descended 5,850 ft. (baro. obs.) in 6 heurs and 15 
minutes, or ata miles per hour, 
or 15.25 ft. per second. Here the river is 285 ft. wide at 
the water-line, and the rise due to this flood was re- 
ported to be 35 to 40 ft. This rise was due to the ac- 
cumulation of timber and trees which held back the 
water. 

At Point de Guerre. 70 miles below the dam, the river 
is a mile wide, and in 15 minutes it rose 24s ft. wi h 
strong waves washing the shore. This place is 6,020 ft. 
below the dam. The average velocity of the flow of the 
first wave to this place was 9.65 miles per hour, or 14.16 
ft. per second. Below Point de Guerre a levee was 
broken and a large volume of water passed over some 
miles of farming country, destroying, however, only 
about $4.000 worth of property. 

At Marysville the indicated rise was 2 ft. 8 ins. at 
the highest. From the dam to Marysville is 85 mil3s, 
and the wave traveled to that point at an average speed 
of 84¢ miles per hour, or 12 46 it. per second: or from 
Point de Guerre, 6.66 miles per hour, or 9.77 ft. per 
second, and from Smartsville to Marysville 6.15 miles 
per hour, or 9.01 ft. per second. 

The final observation of this flood was made at Sacra- 
mento, 140 miles distant from the dam, or 


i Nk, a vtinkndnntvicnttevianavee 15 miles. 
From Point de Guerre...... --- Lec ulpaeiun wu 
Pees Manyara oa. 356.0 ie. EU se * 


Elevation of Sacramento above mean sea level at low- 
water level, 6 ft. Total grace or fail from dam, 6,134 
ft. 

The gauge at foot of K street, on the Sacramento 
river, registered at 6 P. M., June 18, 1883, 14ft.4in. The 
first indication of the arrival of the water f:0om the dam 
was the appearance of muddy water at 6 a. M., June 19. 
At 8 A. M. the gauge indicated 14 ft.9 ins. From 2 to 
3 Pp. M. the water was extremely muddy. At4p.m. the 


gauge read 15 ft.. at 5 P. M. it registered 15 ft. and 34 in. 
which was the maximum height of the wave. At 6 
P. M. the gauge stood 15 ft.; at 7 P. M., 14 ft, and 11% 
ins.; at 7.30 P. M., 14 ft. 11 ins.; and at 8 a. M., June 20, 


it registered 14 [t.2 ins., or 2 ins. below its register of 
June 18th. 


The total time occupied by the wave in passing Sacra- 
mento was 26 hours,and assump ing that the entire quan- 
tity of water from the dam was discharged by 6.15 a, M., 
June 18, the mean between 5.30 and 7 a, M-, when the 
dam was entirely emptied, the average velocity of the 
flow between the dam and Sacramento was 3.8 miles per 
hour, or 5.58 it. per second. 


An Economical Method of Prospecting in 
Soft Ground,* 


Ir frequently happens that the mining engineer is 
called upon to conduct prospecting work; that is, to 
determine whether a certain indicated deposit of 
mineral is of sufficient value to justify the under- 
taking of permanent mining operations as a proba- 
bly profitable investment. The position of the ore- 
body may or may not be known, but its extent and 
the quality of the ore is as yet questionable. It is, 
of course, to the advantage of both property owner 
and engineer that these two essential elements be 
determined as fully as possible, in the most expedi- 
tious manner, and with the least outlay of capital. 

The manner in which such work has generally 
been conducted has been by means of adits (where 
possible), shafts and drifts. This method is expen- 
sive in proportion tothe nature of the ground in 
which the work is located. The value of the deposit 
being unknown, it may be inexpedient to make such 
a large outlay of capital in preliminary work as the 
nature of the ground and the difficulties to be en- 
countered would demand, especially as this outlay 
is liable to be a total loss, which is frequently the 
case. At the same time the engineer is unwilling to 
give his approval to inferior, more economical, and 
more dangerous work. 

In more recent years the diamond drill has played 
an important part in prospecting for ore, nor is its 
value in such work yet fully appreciated. By its 
use one may prove the extent and quality of a de- 
posit almost as well as with a shaft and at one- 
fourth of the expense. The diamond drill is, however, 
inapplicable to soft ground, clays or gravel, in which 
many of our beds of limonite, manganese, and man- 
ganiferous iron ores occur. Drifting and shafting 
in such ground being costly, until the value of the 
deposit is shuwn, it is advisable to use a more eco- 
nomical system if possible. 

The writer was recentiy called upon to conduct 
such prospect work as above outlined, and as a 
result adopted the plan which is given here. The 
immediate object of. the search was a bed of brown 
hematite containing manganese, which was known 
to exist in the vicinity. The character and quality 
of the float-ore found gave promise of a valuable de- 
posit, could it be found. From the geological structure 
and the topography of the surrounding country, the 
position in which this body of ore should be was 
located within reasonable limits. The character of 
the ground was an alluvial deposit, consisting of al- 
ternating strata of gravel, sand, clays, and ochre. 

The shaft was first started, but the amount of 
water entering soon proved that the expense of 
pumping and the heavy timbering required would | 
hardly be warranted by the knowledge of the ore 
already gained. An adit was also started which 
would strike the supposed ore-bed at a depth of 
about 75 ft. from the surface. The clay strata, how- 
ever, on being exposed to the air and infiltration of 
water necessitated such expensive timbering that 
this also became a serious question from an economi- 
cal point of view. 

The plan of prospecting finally adopted was that 
of boring vertical holes with an artesian well drill- 
ing machine. Such a machine was found, built 
upon the same principle as an oil-well drilling outfit, 
but on a smaller scale, capable of drilling to a depth 
of 250 to 300 ft. 

In tais machine the high derrick is replaced by a 
stayed mast 30 ft. in height, at the top of which isa 
grooved pulley or sheave, over which passes the 
eable to which are attached the tools. The tools 
consist of an augur stem, jars, and drill proper, in 
all respects similar to those for deep wells, the 





*By Ferp. 8. RutrMan, in School of Mines Quarterly, 
April, 1889, , 
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weight, however, being proportioned to the size of 
the machine aud the limited depth. 

Instead of a walking beam, the tools are lifted bya 
cam (which is keyed upon the main driving shaft) 
striking a lever to which is attached a pulley 
through which passes the cable; another pulley, 
placed near the fulcrum of the lever, diminishes the 
wear of the cable to a minimum. 

A sand reel, line, and:pump are provided, the reel 
being worked by a friction belt connected with a 
pulley on the main shaft. Suitable gear for raising 
and lowering the tools is attached to the machine. 
The whole can be taken apart easily so that the 
heaviest part may be carried by two men, thus bhe- 
ing easily conveyed from place to place as occasion 
requires; finally the machine is easily driven by a 
four-horse-power engine. 

The machine being placed in position and the tools 
attached, the drill hole is started by allowing the 
tools to drop and strike against the ground, care 
being taken to keep the hole vertical]. The drop is 
either 10 or 14ins.as desired. When two or three 
feet in depth have thus been drilled, the tools are 
raised, the sand-pump is brought into requisition, 
and the hole emptied of its mixture of churned up 
clay and water. 

After repeating this operation until a depth of 10 
or 12 ft. has been obtained, it is best, if the ground 
be soft, to put in the well easing. This consists ot 
heavy iron pipe provided on the lower end with an 
annular steel shoe with a sharp cutting edge. A 
heavy drive cap is screwed upon the upper end, upon 
which the maul or pipe driver descends. This maul 
is merely a Jog of wood 8 or 10 ft. long and 12 ins. in 
diameter, attached to the cable, and dropped by the 
same means as the drill. Having driven the length 
of pipe down, the cap is taken off and drilling re- 
sumed through the pipe, the drill being small 
enough to pass through the pipe, the difference 
between the hole bored by the drill and the outside 
diameter of the pipe being cut down by the shoe and 
raised to the surface. 

By means of the sand-pump, samples of all the 
strata can be brought up for examination or assay, 
the condition of the material varying from slimes to 
pieces an inch or so in diameter, amply sufficient to 
detect the character of ail the material through 
which the drill passes. Upon reaching the ore body 
or rock, the casing need not be continued turther, as 
there is slight danger of the sides of the hole caving 
in. 

The cost of a machine and engine adapted to the 
work above described is about $800 to $900,including 
drive-pipe 6 ins. in diameter. It is easily managed 
by two men, though in a rough country, it is advis- 
able to have an additional man to cut fuel, assist in 
changing tools, etc. From 10 to 40 ft. per day can 
be driven through sand and clay. A depth of 80 ft. 
has been obtained in a 10-hour shift, though this is 
unusual. The cost of drilling varies from 50 cts. to 
$2.00 per ft., according to the nature of the ground. 
This cost does not include the cost of the pipe, but 
as this may be drawn up and uSed again, the added 
cost per foot is small. In cases where the quality of 
the ore proves it of little value, this method proves 
the fact at a small expense, Where the deposit is 
proved of value, the additional expense is a small 
factor in the general cost and is often over-balanced 
by the information obtained, which is of great im- 
portance in planning permanent operations. 

When it is considered that much of the geological 
structure of western Pennsylvania has been deter- 
mined by the material brought up from oil-wells by 
the sand-pump, the'value of this method of prospect- 
ing may be better realized. 


The Treatment of Steel by Hydraulic 
Pressure, 


At the meeting of the Institution of Civil Engineers. 
on May 7,the paper read was on “The Treatment of 
Steel by Hydraulic Pressure, and the Plant Employed 
forthe Purpose,” by Mr. WrnLt1aM HENRY GREENWOOD, 
M.Inst.C.E. Attention was directed in the paper to 
the presence of blowholes in steel ingote, also to their 
origin. and to the various methods proposed for the 
production of sound ingots: but the author treated 
more especially of the method, the effect, the advan- 
tages, and the development of fluid compression, as 
y p/fed in the plant and 10,000-ton press erected by him 
at &8 Abouchoff Works, St. Petersbure. It was as- 
sumed that molten Bessemer, open hearth, or crucible 
steel, possessed the quality of occludirg a consider- 


able volume of gases, especially of hydrogen and nitro- 
geo, derived all orion part from the products of com- 
bustion in the furnace, or from other sources; and 
that, under ordinary conditions as to pressure, such 
occluded gases were, more or less, completely evolved 
at the moment when the particles of metal changed 
from the liquid to the solid state, and were thus im- 
prisoned within the ingot in the torm of bubbles of 
various forms and dimensions. 


A second source of unsoundness arose from the con 
traction of the meta) within the ingot after its outer 
skin had colidified, producing contraction cavities; 
and, lastly, the metal from ingots as usually cast was 
weak along the surface, owing to the development of a 
radical acicular structure in the cast metal. The com- 
bined effect of these three causes was that ingots of 
mild steel, such as were used in the construction of ord- 
nance, large engine shatts, or other heavy forgings, 
for eylinder liners, torpedoes,and war material, con- 
tained cavities nevessitating the rejection of about 30 
per cent. from the head or top end of each ingot: while, 
to get rid of the surface honeycombs and weak acicular 
structure, which cuused unclean, seamy, and roaky for- 
gings, an additional 10 per cent. to 20 per cent. of metal 
had to be left forturning and machining to waste. 
Even after these losses of material, the remaining 
metal was inferiorto the same metal after fluid com- 
pression. 

The method of fluid compression claimed, then, to 
save the whole of the rejected head or top of the ingot, 
to reduce toa minimum the amount of metal to be left 
for turning or machining from the surface of forgings. 
and to produce for any temper of metal a greater 
amount of ductility, homogeneity, and reliability than 
was obtainable under the best conditions of easting in 
open moulds without pressure. The additions of in- 
ereased proportions of manganese and of silicon did 
not commend themselves to the author for the classes 
of steel under consideration: for, although promoting 
solidity of the ingot, they hardened, raised the elastic 
limit and ultimate tensile strength, but lowered the 
ductility and general reliability of the metal. 


Of the mechanieal devices for increasing the solidity 
of steel ingots, the author noted the proposals forthe 
cooling of the outside of the moulds, for agitating the 
metal during solidification, casting the metalin a 
vacuum, and the direct ar plication of pressure, by the 
use of high-pressure steam, injection of water, of ex- 
plosives,ofsolid carbon dioxide, ete., upon the surface of 
the fluid steel in closed moulds. These methods of fluid 
compression had all failed from mechanic :|, physical, 
and practical difficulties in their conduct; and the plan 
suggested by Sir Henry BessEMeER in 1856, but quite 
indenendently developed and carried to a suecessful 
issue at the works of Sir Joseph Whitworth & Co., and 
now known a3 the metood for the fluid compression of 
steel, remained the only one before the public which 
yielded ingots of mild steel of practivally uniform 
moleeular structure, strength, and ductility through- 
out their whole length. 


The ordinary cast-iron moulds, or wrought-iron 
casings, lined with brick or moulding cement, could 
not be used when aggregate pressures of thousands of 
tons wereto be exerted upon the surface of the fluid 
metal; but such moulds were replaced, in the fluid 
compression process, by built-up steel mou!ds, lined 
with suitably-grocved cast-iron lags, protected by a 
coating of refractory silicious material. A loose plate 
of the diameter of the ingot fitted in the bottom of the 
mould. and was protected by an upper covering of 
burnt fireclay segments, and a similar plate was 
earried upon the top plunger of the pressfor closing 
the top of the mould. 


The paper traced the development of the hydraulic 
press for the fluid compression of steel, commencing 
with the erection ‘in 1366, in the works of Sir Joseph 
Whitworth & Co., of a 250-ton press with the 12 in. cyl- 
inder, designed more especially for the compression 
of the metal for steel shells. In this the mould, which 
was partially filled with metal, was carried in a middie 
head of the press, whereupon a core, carried on the 
top head of the press, was forced into the fluid metal, 
at the same time closing the mouth of the mould, 
After this the pressure was applied ‘rom below, asin 
all the subsequent presses. Following this came a 
much more useful 2,000-ton press, with two columns 
and a 30-in. hydraulic cylinder. The next press, also 
erected at Manchester, had four steel columns 12 ins. 
in diameter, and was fitted with five pressing cylin- 
inders, namely, four of 28-in. diameter, and one of 13- 
in. diameter, capable of producing together a pressure 
of 8,000 tons. This 8,000-ton press was placed second 
by the anthor’s erection in Russia of tse press upon 
the lines of the Whitworth patent of 1874- This press 
had four screwed columns of 16-in. diameter. and one 
hydraulic pressing cylinder of 50-in. diameter, capable 
of exerting a gross pressure of 10,000tons. For work- 
ing the press, an accumulator, giving a pr 
two tons to the square inch, was employed. The 
pressing was continued as long as there was any per- 
ceptibleshortening, The maximum pressures attained 


ranged from four to twelve tons per square inch on 
the metal, and were maintained for from forty-five 
minutes to three or four hours, according to the size 
of ingot and the condition of the metal. The contrac- 
tion in length during the application of the pres- 
sure usually amounted to about 1‘ in. to the foot of 
length, 

The author’s experiments upon sound samples of 
crucible steel containing 0.54 per cent. of carbon gave a 
specifie gravity of 7.8542 for the unpressed metal, as 
against a mean of 7.8795 for specimens of the same 
metal after fluid compression. In order to compare 
the behavior of the pressed with the uapressed metal, 
made from similar materials, and in the same manner, 
the iwo ingots of eight tons each were cast of open- 
hearth steel. The unpressed ingot contained carbon 
0.5 per cent., and manganese 0.35 per cent.; it was 30.75 
ins. in diameter, and 82ins. long. The second was a 
similar ingot, but containing carbon 0.39 per cent. and 
manganese 0.4 per cent.; it measured 70.5 ins. in 
length after fluid compression, or 79 ins. as cast; it was 
34.25 ins.in diameter. A slab of 475 ins. in thickness 
an! of the full l‘ngth and width of the ingot, was ob- 
tained from the center of each by partiog each ingot * 
longitudinally into three pieces on the planing ma- 
chine. The surfaces so obtained presented much un- 
soundness in the unpressed ingot, whiie the pressed 
ingot was quite sound on both faces. The central slab 
from the pressed ingot was cut up into seven series of 
test pieces in such manner that ninety-eicht test pieces 
were prepared from it, but only five series, or seventy 
test pieces, were obtainable from the unpressed ingot. 


Mean of the test-pieces cut longitadinally 


Ultimate |Contrac- 
Elasticlimit breaking | tionin Elong- 
in tons p»: Strength in avea at ation 





sq. inch, tons per sq.\point of in4dins. 
inch. fracture 
Unpressed P. cent. P.cent. 
ingot...... 11-11 29.18 4.41 8.76 
Pressed in- 
BOE. d00 ce 11.45 29.53 7.9% 12.51 


The result, as derived from the test-pieces cut trans- 
verse'y, compared equally favorably, The test pieces 


Mean of the test-pieces cut transversely 


| 

Ultimate | Contrac-| 
Elasticlimit) breaking | tion in |Elong- 
n tons per strength in) area at | ation 
sq. inch, tons per sq.) point ofjin4ins. 





inch. fracture | 
Unpressed P. cent. |P.cent. 
- ingot... 11.43 28.04 3.64 | 7.91 


Pressed in- 


MEBvsee cae 12.38 30.07 7.57 12.74 





were cylindrical, with collars, and the metal was not 
subjected to any hammering, annealing, hardening, or 
other treatment, excepting machining. after it came 
from theingots. The pressed ingot gave its highest 
breaking strength in the upper sections, while the 
unpressed ingot, on the contrary, was at its best 
towards the bottom, and showed a rapid falling away 
at points exceeding one-half of the length of the ingot 
from the lower end; and, while the elongation amount- 
ed to 12.4 per cent, in the lowermost of the tests from 
the unpressed ingot, it fell rapidly away towards the 
upper part, so that in the fifth series the mean elonga- 
tion was only 2.02 per cent. The pressed ingot, on the* 
other hand, gave a mean elongation at its lowest point 
of 13.7 per cent., decreasing somewhat in the succeed- 
ing ceries; but still, at the very top of the ingot, the 
elongation was represented by 11.63 percen’. The fig- 
ures further indicated that, in the unpressed (where 
sound) and also in the fluid-compressed ingots, the 
mean value of the elastic limit, as also of the ultimat 
breaking strength of the material, was slightly greater 
in the meta! towards the outer boundary of the ingot, 
and tended to decrease towards the center. The paper 
concluded by referring to the effects of annealing and 
forging upon pressed steel, with tests from various 
gun-forgings, and of shell-metal in its soft and hard- 
ened state, as also after firing at armo:- plates. 


THE ALLEGHENY RIVER WATER is all right, says 
Dr. J. G. McCANDLEss of .the Health Bureau. 
Samples were taker by Prof. HUGO BLANCK frem 
the river at the intake, from the reservoir, and from 
a hydrant. ‘Yhe water was in a bad condition fora 
few davs after the Johnstown disaster, but the 
chemist says it is now better than the spring and 
well water being used as a substitute for it. 


THE NICARAGUA CANAL is causing a row between 
Costa Rica and Nicaragua. It 1s a question of pro- 
spective canal tolls; but nothing serious is at 
present apprehended. 
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Final Report on the Proper Relation to 
Each Other of the Sections of 
Railway Wheels and Rails. 





(Concluded from Page 569, Vol. xxi.) 


[The report 1s accompanied by the following 
appendix, which really forms a part of the report.] 

The committee sent out on April 20, 1889, the 
following circular of inquiry, supplementary to 
another circular of date March 18, which was 
substantially identical except as explained in the 
body of the circular : 

|This cireunlar was published in full, with cuts of 
rail-sections, in ENGINEERING NEWs, May 11, 1889]. 

The responses to the question asked as to the 
Michigan Central section, Fig. 1, are summarized 
in the body of this report. To the question as to 
the Lehigh Valley section, Fig. 2, the responses 
capable of summary were ; 


Disapprove unconditionally...... aww ete viess Oe 


[AXTELL, BARNES. BLACKWELL, BONZANO, Bous- 
CAREN, BRERETON, BuRPEE, CARTER, DARLING- 
TON, DELANO, FLETCHER, GIBBS, HAZLEHURST, 
Hrrencoc K, Hoyt, JOHNSON (T. H.), LANDRETH, 
LORER, MERRIM AN, SEARLES, SNow Gg. FP.) 
STONE.) 

Disapprove by implication (answered first circular, 
in which this question was not specifically asked, 
in favor of the main features of the Mic agen 
Central section) 


hg a winsome 20 
[BeckeR, Brown, BricGs, Crospy, Curtis, 
Derrees, DuDLeY. ForsyYTH (William), Haw K8, 
Howk, JONES, KATTE, MAN, McDONALD, MorRRIS, 
NEWELL, PENFLELD, PONTZEN, RicHARDS, WuHutT- 
COMBI. 

Disapproves, but likes high head [Crowent 1 

iis 10-inch top radius (runes TH 
(Robert), RicHARDs] i 
Disapproves, but likes the flare [Ware]. 1 
Total disapproving Lehigh Valley action. 47 

Total approving [BAKER, MILMOLLAND] ; ‘ 2 

Non-commital |[HinckLey, KINGMAN, ROBINSON, 
Swirt] 2 


| Messrs. HINCKLEY, KINGMAN, and ROBINSON are, 
by implication, disposed to favor Fig. 1 rather 
than Fig. 2, but do not so respond categorically.] 


To the question as to the George's Creek and 
Cumberland section, Fig. 3, there is but one favor- 
able response, that of Mr. MILHOLLAND, and that 
approves it only for roads of excessive curvature, 
Three others [BAKER, HINCKLEY, SWIFT] approve 
the corner radius. All other responses disapprove 
the section, many of them with emphasis. 

Question (1) of the circular referred to the follow- 
ing summary of conclusions (the first one being 
slightly modified in form to make its intended 
meaning more clear) as to the cause of flange wear, 
from Page 28 of the Committee’s Preliminary Re- 
port. 


+ First.—That a tendency to eventually wear to a sharp 
flange is a natural phenomenon, which would exist and 
must existin all perfect and perfectly running wheels, 
if there were no specific causes for it, and which can- 
not be eliminated by any form of rail or wheel. 

Second.—That imperfections of diameter of wheels or 
of trucks, or both, give a tendency to run to one rail or 
the other to nearly all axles, relieving half the wheels 
of flange-wear tendency, and aggravating that of the 
other half. 

Third.—That [the ‘quality of the wheel then has an 
enormous effect on the pumber of sharp flanges, causing 
many more when the fillet-chill is softer than the tread, 

Fourth.—That when the wheel is sound and the qual- 
ity even, about half the wheels get sharp flanges, while 
this proportion is reduced as the number of special de- 
fects increase, which cut short the life of the wheel be- 
fore it is worn out, 

Fifth.—That wheels which fail from flange wear are 
among the most durable, approximating to, if not ex. 
ceeding, the life of those which fail from long-continued 
tread wenr only, without developing other defect; so 
that no appreciable money loss results from wheels run- 
ning to flange instead of failing from tread wear only. § 


To the question as to approval of this summary 
of laws of flange-wear, the responses were: 


Approving unconditionally.... .. ................. a 

AXTELL, BAKER, BARNES, Boonrk, Bousc AREN, 
SRERETON, BROWN, Briaas, CARTER, Crosby, 
CROWELL, DELANO, FLETCHER, FORSYTH ( Robert), 
Gibbs, Hawks, Hrrcncock, Hoyt, Hower, JOHN- 
son (T, H.), LANDRETH, MAN, MCDONALD, PEN- 
FIELD, SEARLES, SNow (J. P.), STONE, Swit, 
THOMSON, WHITCOMB.) 

Approving, with comments and limitations, 
chietly referring to the ambiguous original 
wording of the first statement, which is corrected 
above ‘ 7 

[BURPEE, ‘DUDLEY, ‘KATTE, MERRIMAN, MILHOL- 
LAND, PONTZEN, WHITE 

Approving, with limitations as to the fifth (Cur- 


WIUEA: <04s:<0 sevand scenes ealins ceed ec haan ee chan 1 
Approving all but the first [Forsyra (William)). 1 
Approving. with doubts as to third, fourth and 

ae ee ere 1 
Approving ee implication, but not answering cat- 

egorically. . be hveoen- sbsnced le ockeeerer en ll 


(BLACKWELL, BUOCHANAN, DARLINGTON, DEFREES, 
HAZLEHURST, JONES, LOREE, NEWELL, OTIS, 
RICHARDS, VOORHEES. } — 

Total approving SneneD or in sub 


stance... ee 51 
Disapproving unconditionally . Sa eel aaa ae 
“ Generally, no [BONZANO).. 1 
Disapproving for the most part, although approv- 

CO as o's echt niet be+dhbpetetis . 
(HINCKLEY, KINGMAN and ROBINSON. ]} J — 
Total disapprov ee ORD UtEa eet 


Question (2) of circular above was as to approval 
or disapproval of the Committee’s preliminary con- 
clusion, expressed in the italicized words of the fo!- 
lowing quotation, from page 35 of its Preliminary 
Report : 


If we remember in connection with the records just 
given: (1) That they included both inside and outside 
rails, only the latter showing a tendency to flange wear ; 
(2) That the rails on the sharper curves were much 
younger than on the easier ones, so that the full contrast 
had not developed, and (3) That the rate of tangent raul- 
wear of the same rails seemed rather to decrease with 
age, these figures seem to your Committee to be strong 
evidence that the rate of rail-wear grows very materi- 
ally greater as the rail corner is rounded off to fit the fil- 
let of the flange.” 


The responses showed : 


Unqualifiedly accepting the conclusion .. 41 

[AXTELL, BAKER, BARNES, BECKER, BLAC KWELL, 
BONZANO, BoUSCAREN, BRERETON, BROWN, 
BrRiGGs, BUCHANAN, BURPEE, CARTER, Crossy, 
CROWELL, DELANO, DUDLEY, FLETCHER, For- 
SYTH (Robert), Gress, HAwkKs, HITCHCOCK, 
Hoyt, Howe, Jonnson (T. H.), Katré, LOREE, 
MAN, MCDONALD, MERRIMAN, MILHOLLAND, 
OTIS, PENFLELD, PONTZEN, RICHARDS, SNOW (J. 
P.), Snow, THOMSON, VOORHEES, WHITCOMB, 
anne, 

Accepting conclusions with certain comments or 
limitations not appearing to affect the substance 3 
[HINCKLEY, SEARLES, WHITE.] 

Accepting conclusion by implication from other 
answers asto form of rail sections, bus not an- 


Oy CI ok bing ccoc cen eles see Veviwes te 8 
(DARLINGTON, DEFREES, FORSYTH (Wm.), HAZLE- 
HURST, JONES, KATTE, NEWELL, SLOAN.) —— 
Total accepting conclusion we or in 
substance : : os 
No by pee (HINCKLBY, Reese, ROBIN- 
ok ios os Maceac a’ stay 3155 t eet asee crank Tae eN CRC aAE he 3 
Total not accepting the conclusion... 3 
Doubtful or CipeeneS een KarrE, 
LANDRETH] . 


(Mr. HINCKLEY sends in an individual intel. 
which appears to differ slightly from the joint one 
sent in by Messrs. HINCKLEY, KINGMAN, and Ros- 
INSON. He is therefore classed on both sides of the 
above list, negativing his vote. ]} 


Question (3) above, as to whether the engravings 
on pages 38 and 89 of the Preliminary Report (re- 
produced herewith), with personal observation and 
experience, warrant the conclusion that ‘‘worn rails 
in service take a top radius of about 12 ins., seldom 
much more or less, and a corner radius of about 
4-in., or somewhat more,”’ is answered as follows 


12-in. top radius ...... 


AXTELL, BAKER, BARNES, BECKER, BONZANO, 
OUSCAREN, BRERETON, BRIGGS, CROWELL, CUR- 
TIS, DELANO, FLETCHER, ForsyTH { Robert), For- 
SYTH (William), HAwkKs, HINCKLEY, HITCHCOCK, 
Hoyt, HowE,JOHNSON (T.H.), JONES,K ATTE, LAN- 
DRETH, LOREE, MAN, MCDONALD, MERRIMAN, MIL- 
HOLLAND, PENFIELD, RICHARDS, SEARLES, SNow, 
(J. P.), STONE, SWIFT, THOMSON, WHITCOMB, W HITE. | 
12 to 14 ins.. (CARTER, GrBBs, KATTE]...... 
12 to 16 ins. tppDLEY] is sates had sh baa cbt hee aioe 
12 ina, or less (BROWN ] ...........-.- 0000+ ss0eseee sees 
12 ins, with conditions not affecting substance 
[BURPEE, PONTZEN]. . 
12 ins, by implication [NEWELL] 


es 


—— 


| mre 


Total agreeing that natural wear is to about 

By Oa CU i a os o's ikea ind a dante aed 
Dissenting, ““wear nearly flat’? [DARLINGTON].. 

Dissenting without comment [DEFREEs, Hazie- 

HURST, WHTTEMORE].. . 


NINE 6 ic 6a ic hdcknesateabanae ae 

Not prepared to answer [ BLICKENSDERFER, CROSBY] 

As to the second part of the above question, 

whether wear tends to maintain about a 4-in. corner 
radius, the responses stand: 

Yes, 44-in. radius........ 
(AXTELL, BAKER, BARNES, BECKER, BONZANO, 
BOUSCAREN, BRERETON, BRIGGS, CARTER, DELANO, 
FLETCHER, ForsyTH, (Robert), Girpsps, HAwkKSs, 
Hrrencock, Hoyt, JoHnson (T. H., LANDRETH, 
LoREE, MCDONALD, MERRIMAN, MILHOLLAND, 
RICHARDS, STONE.) 


Not over } in. [KATTE, VORHEES] 
Somewhat less than j-in. [BROWN].................... 
Somewhat more than }-in. [HowE, Snow J. P.) }.. 2 
h-in. + ay (ForsyTH (Wm.). PENFIELD) ........... Sat 
s-in. to 4 | Man, THOMSON])...... ...... 06.00.0000 2 
io. to 7 AINE 6 05 50 5.05 0% hen ernie eee : 

1 

1 


ue | ~ mh 


in. with modity ink comments [DUDLEY] Pigeon teat 
* -in., } to | ORIMOMEME ons bs eck d Weta ek 
j-in. to _ bckncninttieean ban on 


Total answering about }-in. in substance.... 37 


j-in. (Swirr] ......... ° 
Not proven (W8ITE.. 





About twenty of the responses either omit to 
answer this question or explicitly state that they 
have not examined into the matter enough to feel 
justified in expressing an opinion. 

Question (4) above is as to whether the views ex- 
pressed in the following quotations, from page 44 of 
the Committee’s Preliminary Report, are warranted 
by the evidence : 


Is it desirable that the corner radii of rail and wheel 
in Figs. 9 and 10 should be nearly alike, or differ consid- 
erably? 

So far as rubbing friction only isconcerned,there will 
be less wear if they differ considerably ; so faras crushing 
action is concerned, there will be less as the radii ap 
proach each other. Asa whole, it seems probable to 
your Committee that the very minimum rate may be 
when the fillet and rail radii are nearly alike, but not 
quite; but that they should therefore be made so in the 
beginning appears more doubttul for the following rea- 
sons: 

The evidence seems to be that, under all working con- 
ditions the rate of rail-wear is very much less befure the 
conditions of Fig. 11 are reached than afterwards. It is 
therefore desirable to postpone the attainment of such 
conditions as much as possible. But if the radii be made 
nearly alike in the beginning, we have but little metal 
to wear away before the conditions of Fig. Il are at 
tained, In proportion as the corner is originally sharper, 
we have more. That isto say,if we take the total metal 
available for wear in the head at 10 lbs. per yd. or 1 sq. 
in., by using for the corner radius: 
i-in, capipeeet }-in. we — 14. - per: cent. to wearing sec, 

If the preceding indications are correct as to this 
being very nearly the metal of slowest wear in the’ rail 
head, this is a serious loss, much larger than the above 
percentages alone indicate, and the question of which 
radius will give the lowest rate of wear in the new rail is 
less important than which gives the most metal to be 
worn away before the conditions of Fig. 11 obtain. 


The responses stand as follows: 


Approving unqualifiedly.... ...... 92 


[AXTELL, BARNES, BECKER, BonzaNo. BOUSCAREN, 
BRERETON, BROWN, BRIGGS, CARTER, CROSBY, 
CROWELL, DELANO, DUDLEY, FLETCHER, FORSYTH 
(Robert) ForsytH (Ww m.), Gripes, Hawks, Hitcn- 
cock, Hoyt, Howe, JOHNSON (T.H.), KATTE,MAN, 
MCDONALD, MERRIMAN, PENFLELD, PONTZEN, 
SEARLES, SNOow 6J.P.), STONE, THOMSON, } 


ty with limitations of minor moment.... 2 
Curtis, LANDRETR.] 
Approving by implication from other answers. 9 


[BUCHANAN, DARLINGTON, DEFREES,. HAZLEHURST, 
JONES, NEWELL, RICHARDS, VOORHEES, Wuirt- 
COMB ] 


Total approving. Redes nkkecue MA bw heehee 43 
Disapproving explicitly.... 
(BAKER, HINCKLEY, Mar. HOLL /AND, ‘SWIFT. a5 
Disapproving by implication See iat 
[KINGMAN, ROBINSON. ] 


Total disapproving ee ‘ me 2 


Question (5) above related to the views niente 
in the following quotation from 45 of the Commit 
tee’s Preliminary Report, which quotation follows 
immediately after the one last given : 


“The same reasoning, if sound, applies conversely to 
the fillet radius of flange. The larger this radius, the 
longer will it take to wear away enough metal to bring 
about the conditions of Fig. 11. The most usual fillet 
radius some years ago was 4% in., but 5¢in. has lately 
been made standard by the Master Car Builders’ Associa- 
tion, for the supposed purpose of approxiinating more 
nearly to the form of the rail-head, with some admitted 
disadvantage in manufacturing, because the smaller the 
radius, the more difficult it is to get a perfect chill in the 
fillet. If the preceding deductions are correct, a 34-in. 
radius is rather to be preferred for all reasons; but there 
is no particular necessity from a mechanical point of 
view for having any single standard radius, either for 
rail or wheel (although, of course, it still remains highly 
desirable, for commercial and manufacturing reasons, to 
unify practice). 

{To avoid possible misconception, which appears in 
some of the discussions, the Committee has deemed it 
wise to add the words in parentheses to this quotation.) 


The responses in regard to this = ere: 
Regard the conclusions as warranted. 


[AXTELL, BAKER, BARNES, ieienceen, BONZANO, 
BOUSCAREN, BRERETON, BROWN, BriIGGs, BUR- 
PEE, CARTER, CROSBY, CROWELL, Curtrs, DE- 
LANO, DUDLEY, FLETCHER, FORSYTH (Robert), 
ForsytuH (William), Gipps, HAwks, HITCHCOCK, 
Hoyt, Hows, Jounson (T. H.,), Katte, LAND- 
RETH, LOREE, MAN, MCDONALD, PeNFIELp, PONT- 
ZEN, SEARLES, SNOw (W. W.) STONE, THOMPSON.) 


Approve by implication....... ........ ...... oe 12 
(BUCHANAN, DARLINGTON, DEFREFS, HAZLE- 
HURST, NEWELL, OTIS, RICHARDS, THOMSON, 
VOORHEES, WHITCOMB, WHITE, W HITTEMOKE.} 

Total accepting conclusion, explicitly or im- 
BOGE ing ch Hee ns 
‘Dissenting explicitly. 
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seen 


(HINCKLEY, KINGMAN, MILHOLLAND, ROBINSON, 
SWwIirt.]} 


Dissenting by implication [| Boone, SNow (J, P.)j.... 2 


Total dissenting... ..... 


The Committee submits these views, which it has 
gathered as to fillet radius, for consideration on 
their merits ; but, inasmuch as there now exists a 
standard wheel section, which has come into exten- 
sive use, it felt that it wasinexpedient in this report 
to recommend any change in the existing standard. 

Question (6) above relates to the suggestion of an 
entirely flat top between the rounded rail corners. 
One vote on this question (approval or disapproval 
of a 12-in. top radius) is recorded in the body of this 
report, but as the vote on the direct question differs 
somewhat, it is here given, as follows: 


~ 
‘ 


i rr re oO ok. bus tapagabs saa eieeee z 
[BLACKWELL, DARLINGTON, DEFREES, HAZLE- 
HURST, HOWE, MORRLS, WHITTEMORE. } 

In favor with qualifications [CROWELL] ..... . ; 

Inclined to favora flat top[ AXTELL, BAKER, WHITE) 


ie 


Total favoring a flat top.. 

Disapproving a flat top... CMG Se aca saa ceed 
(BARNES, BLACKWELL, BONZANO, BOUSCAREN, 
BRERETON, BROWN, BRIGGS, BUCHANAN, CARTER, 
Curtis, DELANO, DUDLEY, ForsytTH (Robert), 
ForsytH (William), Gipsps, HAwkKs, HINCKLEY, 
HircHcock, Hoyt, JOHNSON (T.H.), JONES, KATTR, 
KINGMAN, MAN, MCDONALD, MERRIMAN, MILHOL- 
LAND, PONTZEN, RICHARDS, KOBINSON, SLOAN, 
Snow (J. P,), STONE, SWLET, THOMSON, V OORHEESS. } 


~ 


L 
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Disapproving by implication [LOREE, NEWELL] 
Disapproving for coned wheels; otherwise doubtful 
[CRosBY, WHITCOMB] - 
Total opposed to a flat top,.... . .. 40 


as 


ae 


Doubtful; “as nearly flat as possible, say 18 in.”’... 
[Burree, FLETCHER, JOHNSON (J, B.), LANDRETH.] 


The matter contained in this Appendix might with 
propriety have been included in the Committee's report, 
and is to be considered as a part thereof, but as it did not 
relate to their final recommendations, but only to 
premises on which to base such recommendations, the 
Committee concluded to confine its report to specitic 
recommendations only. 


The Guildhall Dinner to the American 
Engineers. 

The banquet given by the Institution of Civil 
Engineers to the American engineers on June 13 
was a memorable affair. The use of the historic 
Guildhall for this unique purpose induced the con- 
servative London Standard to investigate, and it 
finds that never before, as far as the memory of the 
oldest members of tbe Corporation or the city 
archives can tell, has this hall been used for any 
purpose not directly connected with the Corpora- 
tion. But in granting the use of this hall, the Lord 
Mayor saw fit to regard the occasion as one of a dis- 
tinctly international character and acted accord- 
ingly. 

Sir JoHN CoopgE, President of the Institution of* 
Civil Engineers, presided, and aside from the visit- 
ing engineers we find among the guests the follow- 
ing names: 

The United States Minister (Mr. ROBERT LINCOLN), 
Sir EpWARD THORNTON, Mr. Arrb, M. P., General 
Hutcuryson, Mr. MATHER, M. P.«Sir HENRY DOUL- 
TON, Rev. M. S. A. WALROND, Mr. FRANK GREEN, 
Sir WILLIAM THOMSON, Sir THOMAS CHAMBERS, 
General Sir RICHARD HARRISON, Mr. KIRCHHOFF, 
Sir Gro. B. Bruce, the Dean of Westminster, Mr. 
ABERNETHY, Sir DAVID SOLOMONS, Sir JoHN Fow- 
LER, Mr. WHITTEMORE, Lord STALBRIDGE, Sir Low- 
THIAN BELL, Mr. Sheriff NEWTON, Lord ARMSTRONG, 
Mr. Henry WHITE, Sir FREDERICK MAPPIN, M. P., 
General Sir MontTaGu M‘MuRDO, Sir RoBERT STU- 
ART, Sir JoHN MONCKTON, Sir FRED. ABEL, Sir A. 
M. RENDEL, Sir HENRY BESSEMER, Sir JAMES ALL- 
PORT, General WEBBER, Archdeacon FARRAR, Prof. 
Boyp DAWKLSs, and others. 


The Hon. RoBert LINCOLN answered to the toast 
of the ‘* United States of America,” and in fitting 
terms returned thanks for the kind welcome and 
cordiality shown both himself and the American 
guests there present. He believed that engineers 
were doing more to promote the brotherhood of 
man than all the efforts cf diplomacy. 

Don J. WHITTEMORE, Past President American 
Society Civil Engineers, answered to “the Engi- 
neering Societies of the United States;’’ Mr. 
Henry R. Towne, President American Society 
Mechanical Engineers, Mr. A. C. Hunt, Vice-Pres- 
ident American Institate of Mining Engineers, and 
Mr. ELinv THomson, President of the Society of 


American Electrical Engineers, answered each for 
the bodies they represented in short but telling 
speeches. Sir JOHN Coopr then gave the toast of 
“The Corporation of the City of London and the 
City Guilds,” in which he explained that he and 
his colleagues in asking for the use of this hall de 
sired that as much ¢clat as possible should be given 
to the visit of the American engineers, and that, 
while it wasa bold and unprecedented request to 
make, the Lord Mayorand the Corporation accepted 
their plea, and as a consequence they had the ex 
ceptional privilege of entertaining their guests in 
the grand old Guildhall of the City of London. Mr. 
NEWTON, Sheriff of London, answered to this toast. 
Mr. T. C. CLARKE, in submitting the last toast, 
“The Prosperity of the Institution of Civil Engi- 
neers,’’ expressed the gratitude of himself and his 
American colleagues for the warmth of their recep- 
tion aud promised that when the British Institu- 
tion visited America—as he hoped they soon would 
—that‘ they would find extended to them a grasp 
as true and hearts as warm as any the Ameri- 
cans bad met in England. 


The Water Jet in Pile Driving. 


In describing the Calais harbor works lately com- 
pleted, our contemporary, Engineering, speaks as 
follows of the use of the water jet in sinking piles: 

The engineer in charge of this portion of the work 
sunk all the piles with the help of water jets,—a system 
which has, of course, been in use for many years for 
sinking cylinders and iron piles, but which, we believe, 
had never been previously employed in this particular 
manner, The first trials were made in 1877, and the re- 
Sults obtained were so remarkable that the method was 
followed throughout nearly the whole of the work. Be- 
fore this means was tried, the operation of driving a 
panel of sheet piling 9 ft. high and 6 ft. wide required 900 
blows from a 1,300-lb. weight, and the average time occu- 
pied was 8% hours. The sand offered so much resistance 
that the thickness of the piling had to be increased from 
3 to5ins., and even then the wood was frequently 
broken. Ali these difficulties disappeared with the intro- 
duction of the water jet, which was forced into the 
sand by hand-pumps through a 1-in, nozzle connected to 
rubber tubes. Much wider panels could be Jowered in 
this manner, and the time of sinking was reduced to 
about one hour, while in many cases the operation was 
completed in 15 minutes. The number of blows from the 
falling weight never exceeded 50, and were only neces- 
sary to overcome the friction between the adjoining 
panels, which were tongued and grooved so as to make a 
tight joint. Asa rule, the weight of the 1,300-lb. hammer 
resting on the head of a 10-ft. pile sufficed to drive it 
almost instantly into its place. 

We would remind our contemporary that the 
French engineers were anticipated in this method 
of sinking piling by American engineers and by at 
least 25 years in time. In proof whereof we would 
refer to an excellent historical sketch on ‘The 
Water Jet as an Aid to Engineering Construction,” 
written by L. Y. SCHERMERHORN, C. E., and pub 
lished by the Engineer Department, U.S. Army, in 
1881. In this work the author shows that the piles 
for a wharf in Matagorda Bay, Texas, were sunk by 
means of a pump, a hose, and a gas-pipe nozzle— 
just as above described—in 1852, The suggestion is 
said to have been made by Lieut. GEORGE B. Mc- 
CLELLAN, then Engineer of the Department of 
Texas. 


In 1854 piles for the foundation of Pungateague 
Light, in Chesapeake Bay, were so sunk by CHAs. 
PONTEZ, under the direction of Mayor H. BACHE, 
U.S. T. E. Sheet and bearing piles were put down 
by a water jet, between 1854 and 1861, in construct- 
ing the jetties for the protection of Fort Livingtson, 
La., by Lieut. W. H. STEVENS, U. 8S. Eng’s. In 
1862, 5,000 inclined wooden piles, from 18 to 30 ft. 
in diameter. were sunk 12 to 20 ft. in the sand 
of Mobile Bay to obstruct the entrance of Fed- 
eral vessels of war. These piles were slung from 
the deck of a steamer by means of overhanging 
shears, and a hose attached to a steam fire-engine 
was led to a 1% in. fire-nozzle secured to the lower 
end of the pile by an iron staple. The hose and 
nozzle were pulled to the surface before the pump- 
ing ceased, and the piles are stated to have drupped 
to their place at the rate of “ about 1 foot per sec- 
ond.”” The water was 8 ft. deep overlaying 20 ft. of 
hard sand. 

The use of the water-jet in putting down both 
sheet and bearing piles was common in the United 


States thereafter. One of its special uses was in 
sinking palmetto piles, which effectually resisted 
the teredo but were too soft to permit driving with 
an ordinary hammer. The jet was used in L872 and 
1873 by Major P.C. HAtNs and Capt. A. N. Dam 
RELL, U. S. Engrs., for placing piles for beach 
protection and sheet piling for sea walls. In 1867 
-69 Mr. O. CHANUTE, M. Am. Soc. C. E., sank single 
and compound wooden bearing piles by the water- 
jet in building the Kansas City bridge; and in the 
latter case he used four square piles with the inner 
corner chamfered off and thus provided an axial 
hole for the jet. In 1868, Mr. T. G. WuitMAn, Chief 
Engineer of the St. Louis water-works, applied 
the jet in sinking sheet piling. In 1870 Mr. FE. D 
Mason, Chief Engineer of the Hannibal bridge over 
the Missouri, used the water jet to clear the heads 
of piles to be cut off and also to general deposits 
about the foundations; and similar successful re 
sults followed its application, in 1873 by Mr. C. C. 
MARTIN in the sheet-piling of the Brooklyn bridge. 

But we think that enough has been said to prove 
the fact that French engineers were not the first to 
apply the water-jet to sinking either wooden sheet 
or bearing piles. For further data we would refer 
to Mr. SCHERMERHORN’S valuable memoir. 


The Suez Canal, 


The Report which was read ty M. de LessErs 
June 5, at the annual meeting of the shareholders 
of the Suez Canal states that in 1888 the working 
expenses of the Canal were only 7,743,064f., whereas 
the gross earnings were 67,705,341f. Since the open 
ing of the Canal the working expenses have also 
increased 2,500,000f., which is insignificant com 
pared with the immense growth of the traffic, and 
in the total increase a sum of 400,000 fr. for the night 
navigation is included. From the gross earnings 
the sum of 31,433,901f. is deducted for cbarges of all 
sorts, including 5 per cent. interest on the shares 
and the redemption of capital. Of the balance of 
36,271, 447f., 12,676,056f. was distributed on Jan. 1, 
1889, to the shareholders. The dividend for 1888 is, 
therefore, fixed at 64f. 38c. per share, or, with the 5 
per cent. interest, at 89f. 38c, After the deduction 
of the coupon tax, the next income to be received 
on each share is S4f. 47‘e. 

This year nothing is piaced to the credit of the 
reserve fund, but 300,000f. is set aside for new 
buildings, 480,000f. for the purchase of new tugs, 
barges, etc., and 60,000f. for minor plant; 3,440 
transits of vessels through the canal produced 63, 
037,618f. The tolls paid on the 183,895 passengers 
amounted to 1,838,957f., and the accessory receipts 
for the transits of vessels were 366,045f. The total 
receipts for transit, amounting to 65,242,021f., are 
7,117,245f. in excess of those of 1887, that is to say, 
an increase of 12'¢ per cent. The number of ships 
which passed through the canal for the first time in 
1888 was 192, or, compared with 1887, an increase of 
20°¢ per cent. In 1881 the number of vessels drawing 
more than 7m. of water that passed through the 
canal was 971, oy about 2814 per cent. of the total 
number. Of these, 105 drew 7.49m., and two drew 
7.50m. 

Night navigation on the canal was in 1888 had 
recourse to by 1,608 vessels, or about 46% per cent. 
of the total number of sbips. In 1887 the average 
duration of the passage through the canal was 34 
h. 3 min., which wasa diminution of 2 h. 8 min. 
compared with the preceding year. In 1888 there 
was a further diminution of 3 h. 18 min., the average 
length of the passage being only 30 h. 45 min. 

Concerning the improvement works, the Report 
states that during 1848 as many as 3,998,914 cu. m. 
of soil were removed. By the end of the present 
year the whole canal, from the Mediterranean to 
the Red sea, will have been given a depth of 8.5 m | 
below low water mark. At the same date 14 kilos 
of the canal will have been widened by 15 m. 
Next year it will be possible to make the first trials 
of two vessels passing each other in the canal with 
out one of them stopping. 


THE CONGO RAILWAY is before the Belgian Rep- 
resentatives in the form of a bill authorizing sthe 
Government to subscribe 10,000,000 francs for this 
purpose. The Chamber appears to be disposed to 
vote for it. 












hi 
























¢ 
1 





| 
| 
i 
| 
| 
| 


Sok State i272 


ENGINEERING 


NEWS 





Jury 6 1889 





ENGINEERING NEWS 


AMERICAN RAILWAY journa.. 





Published Weekly at Tribune Building, New York. 


VOL. XXII. Saturday, July 6, 1889. 


D. MON. STAUFFER A.M. WELLINGTON 


EDITORS, 


FE, FE. R. TRATMAN M.N. BAKER 
ASSOCIATE EDITORS, 


Cuas. W, BAKER 


Gro. H. Frestr BUSINESS MANAGER 


Subscription. — UNITED STATES AND CANADA, 
$5.00 per Year; $2.50 for Six Months; $1.50 tor 
Three Months; Single Copies, 12 cents. FOREIGN 
COUNTRIES, $6.56 per Year, or 3 cents per number 
additional. 

Drawings and Photographs of all new engi- 
neering works or desiqns, large or small, of interest 
from their magnitude, novelty or originality, as 
well ag newly adopted Standard Plans for en- 
gineering structures or details, roWing stock, ete., 
are always desired for early publication. Also, 
Brief Technical Notes of the cost or manner oJ 
executing work, tests of materials, machines or 
other nqw devices, and News of New Construc- 
tion of all kinds, Letters for publication must 
be accompanied by the name or card of the writer. 


Drawings for publication should preferably 
be in plain black and white, considerably larger 
than they are expected to appear, with letters and 
figures in pencil only, all lines clean and bold. 


Coming Technical Meetings. 


Civil Engineers’ Society of St. Paul, Minn. — Nex 
meetirg, Sept. 2, Secy., Geo. L. Wilson, City Hall. 


Roadmasters’ Association of America. -— The annual 
convention will be beld at Denver, Col., begioning Sept. 10 Secy., 
H. W. Reed, Waycross, Ga. 


Boston Society of Civil Engineers.—Next meeting, Sept. 
18. Secy., 8S. E. Tinkham. 


Our late prediction regarding the dangers 
of gasoline in case of a collision seems to have 
been speedily and unhappily realized in the 
disaster of July 2, on the Norfolk & Western 
R. R.; that is, ifthe following dispatch to the 
New York Herald is proven correct by later 
evidence. The Herald says :—- 

The engine, baggage, express,two passenger coaches 
andtwo Pullman sleepers went down. The locomotive 


boiler and a gasoline lamp exploded by the shock, and the 
entire train was wrapped in flames in an instant. 


We already know by a letter to us from Mr. 
S. B. Haupr, Superintendent M. P. of the Nor- 
folk & Western R. R. Co., that the system of 
ear lighting, lately objected to by us, was in 
use on that road, and that ‘‘so far, it had 
yviven satisfaction. ’’ This fact, taken in con- 
nection with ‘‘the gasoline lamp” that ex- 
ploded, tells a story that scarcely needs any 
further comment, and would explain, as we 
have before pointed out, why ‘‘the entire 
train was wrapped in flames in an instant.’’ 
We do not wish to be uncharitable in this 
matter, and will await the fuller investigation 
that must certainly follow before saying any- 
thing more on this subject. But as we wrote 
before purely out of regard for the public 
safety, in this same interest we trust that the 
connection of this gasoline lamp with the loss 
of twenty or thirty lives will be made clear. 
In this case, a boiler explosion accompanied 
the wreck, and this may have been the incit- 
ing cause of the fire; but if gasoline was act- 
ually present, as stated, no one who has any 
experience with it need be told of the fatal 
rapidity with which this inflammable gas 
would spread an otherwise comparatively 
harmless flame, 


In connection with the excellent work done 
by Mr. THreopore Cooper in his paper on 
American Railway Bridges, abstracted in this 
issue, we would suggest to our readers that 
Mr. Cooper would be indebted to them for 
any corrections in facts, dates, or dimensions, 
and especially so for any additional matter 
relating to our earlier bridges. This is the 
first attempt at a systematic historical account 
of one of the most interesting branches of 
American engineering, and every engineer in 
this country should be interested in making 
the account as complete as is possible. The 
materialis widely scattered, and it is only with 
the hearty sympathy and co-operation of the 
engineer everywhere that any one man can 
hope to accomplish the end in view. We 
make this request from not altogether unself- 
ish motives, for a compliance with it will also 
enable this journal to assist in putting this in- 
formation at the service of engineers gener- 
ally by publishing that of most interest. 


—@- -——_—— 


THE city of Paterson has just been enlivened 
by another of those disgraceful crossing wars 
by means of which railway corporations, from 
time to time, teach their employés how to 
manifest their respect for law and orderin the 
next labor difficulty. The Delaware, Lacka- 
wana & Western is suspected of a desire to 
share the Erie’s local traffic from Paterson. 
They obtained permission to lay a new spur 
parallel with the Erie’s Newark branch for 
about two miles; and the prospect seemed so 
ominous, although still a mere vague possibil- 
ity,that the Erie also suddenly discovered need 
for new tracks, and got authority for laying 
them. The Lackawanna, in blissful ignor- 
ance, was working on its new track, when the 
subsequent proceedings, which we may most 
concisely give in the picturesque words of the 
local reporter, began: 


The Erie’s men must have been watechirg the opera- 
tions. At any rate, at daylight this morning a con- 
struction train, swarming with Italians and other 
laborers, equipped with picks, shovels, and crowbars, 
came down the Newark branch, and, as soon as the 
train was stopved the laborers proceeded to rip up the 
tracks and throw the ties down the embankment at 
this point. The part of the tracks that could not be 
torn up by the laborers was destroyed by hitching the 
locomotive to it with a large cable, and drawing it out 
of the way. By the time the work of destruction was 
about accomplished, the laborers of the Lackawanna 
began to arrive to go to work for the day, and when 
they saw what had been done by the Erie men, they 
were naturaliy enraged. Some of the more hot-headed 
men in the gangs got to fighting, and word was tele- 
phoned to the police station. when a large squad of 
police went down to Getty Avenue, under Chief GauL, 
to maintain order. After destroying the Lackawanna’s 
tracks the Erie men, 300 in number, began unloading 
the construction train of ties and rails, and laid three 
sections of track across Getty Avenue, in accordance 
with the permission that had been givon the Erie by 
the Aldermen on Monday evening. This latter step, it 
is believed, wi!l have the effect of blosking the Lacka- 
wanna. Only the presence of the police prevented a 
riot between the two forces of railroad laborers. The 
police are still at the scene, and will remain until all 
signs of trouble have disappeared. 


In comparison with the Pennsylvania’s pro- 
ceedings a year or two ago, when a battalion 
of employés, under Major-General RicHarps, 
Assistant Chief Engineer, used locomotives as 
artillery, these proceedings were rather tame, 
but then, the weather is not so hot just now 
as to incite to more inflammatory action. 





It is greatly to be regretted that an example 
cannot be made of some of the railway offi- 
cials who provoke these conflicts. We mean, 
not the under-ofticials in immediate command 
of the opposing forces, but the presidents, 
general managers, and others, who are really 
responsible therefor. They are actually guilty 
of a penitentiary offence, as any private indi- 
vidual would speedily discover who should 
attempt, with a force of hired aids, to tear 
down the building of some neighbor, whom he 


might consider to have infringed, not his legal 
rights—for the Erie cannot imagine that it 
has any legal right to a permanent monopoly 
of the Paterson business—but his convenience 
and pleasure. ‘he railways do not think of 
enforcing their rights against individuals in 
this manner, nor do individuals attempt to 
thus enforce their rights against railways or 
each other. But when railways have a quar- 
rel, such resort to force is not occasional only, 
but is the customary course. As we said 
about two years ago, in discussing the need of 
the Interstate Commerce law, such violence 
is almost the sole survival in modern times of 
the methods and practices of the robber Dar- 
ons of the Middle Ages; and we hold that it 
springs from the same cause, viz., that the 
law is too weak either to protect or to contro! 
the railway corporations in their relations 
with euch other, and hence that there is 
really nothing left to them in defining these 
relations but to resort to the 
Good old pian 
That he shall take who has the power, 
And he shall keep who can. 

In one sense, therefore, there 1s excuse for the 
railway officials who order crossing wars, as 
there was for the robber barons. ‘They do not 
go to war because they love war, or want more 
than their own, but because, like Mark 
Twain’s miner, they are ‘‘men of peace, and 
will have peace, if they kill every manin the 
room.’”’ Itis time they were taught, however, 
that they have no rights, except those the law 
gives them; that the law is able both to 
protect and to control them: and that at- 
tempts to take the law into their own hands 
will entail promp: and condign punishment, 
for the manager as weil as for the employé. 
We must not be thought to intend any dis- 
respect to railway officers in again comparing 
some of their habits with those of the feudal 
lords. We held that both were the victims 
of circumstances, and more especially of the 
weakness of the law. The barons meant well 
in the main, and did well in the main, that 
is to say. did more good than harm; but 
the time for their way of doing good is long 
since past, and so has the time for the action 
of railway officials who order the removal of 
track which does not belong to them by 


locomotives instead of by process of law. 
* os 





ENGLIsH engineers have opened their arms 
to their American professional brethren now 
in Europe with a fullness of embrace and a 
heartiness of manner that must weld still 
closer the bonds of craft fellowship between 
the two countries. From the moment their 
feet struck those hospitable shores, the Amer- 
icans have met with a welcome far exceeding 
anything previously dreamed of, and in the 
banquet at the Guildhall we find that they 
have been accorded a distinction almost, if 
not absolutely, unique. The London Stand- 
ard says of this dinner that the oldest mem- 
ber of the Corporation has no recollection of 
this hajl having ever been lent before for any 
purpose not immediately connected with Cor- 
poration uses, and that the Lord Mayor felt 
that the occasion was an international one, 
and as such he was justified in loaning the 
hall for the entertainment of so important a 
representative body as the engineers of the 
United States. 

While all American engineers must feel 
Honored in the reception accorded to their 
absent brothers by England and by France, 
there is one thing that appears prominent 
and significant in all this, and that is that the 
engineer is more appreciated there than in 
the United States. Should a delegation of 
foreign engineers honor our shores with a 
visit, American engineers would welcome 
them with as hearty a grasp and “vith as 
warm hearts as any encountered on the other 
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side, and our great industries, and every citi- 
zen in any way connected with engineering, 
would unite in this welcome. With our pub- 

lic works, and the magnitude of our resources 

and our wealth, we could make the occasion 

memorable beyond a doubt; but there is a 

step beyond all this in the English reception 

that we have yet to reach in this compara- 

tively new country. The use of the historic 

Guildhall in London,—used in the face of 

long-established custom for a unique pur- 

pose,--the presence at the banquet there 

given of prominent and famous statesmen 

and others not connected with engineering, 

and the hearty and complimentary speeches 

wade, all show a public appreciation of the 

profession of engineering to which we have 

not yet attained. 

But engineering is young yet in this coun- 
try, as compared with England; and while 
our necessities have led us to far surpass 
in magnitude, quickness of execution, and 
labor-saving methods employed the practice 
of our mother country, the men who have 
done all this are only commencing to receive 
the general recognition that the influence of 
their works upon the nation’s advance would 
deserve. It is only within the last decade or 
two that engineers here have commenced to 
receive compensation approaching in propor- 
tions the services rendered, and there is even 
now plenty of room for advance in this di- 
rection. But itis better now than before; 
and the reason is that engineers, as a class, 
are having more respect for themselves and 
their profession; they are better and more 
carefully trained; and some studied effort is 
being made to separate the chaff from the 
wheat, and to make the so-called engineer 
prove his title, by entering some association 
of the craft that rigidly maintains a fixed 
siandard of admission. As a consequence, 
the corporations and individuals requiring 
the services of engineers are also commenc- 
ing to better appreciate the value of their 
services, either in regular employment or as 
special experts, and this feeling will grow as 
the profession of engineering advances itself 
and its interests by still further intelligent 
aggregation. It is the Institution of Civil 
Engineers, more than anything e.se, that has 
elevated the engineer in England and has 
compelled the respect for the name that now 
certainly exists to a high degree in that coun- 
try. It was the Institution that obtained the 
use of the Guildhall for the entertainment 
of its guests, and at its invitation the great 
men of England felt honored in being called 
upon to assist in the welcome extended to 
these guests. A word to the wise is sufficient. 
American engineers have also made a very 
good beginning in founding and building up a 
society among themselves that should and 
must some day rank with, if not surpass in 
numbers, the Institution of England. The 
influence, however, of the American society 
upon the profession of engineering and upon 
the people will depend upon the manner in 
which the affairs of this society are conducted 
and its true interests advanced. We have 
abundant material in hand, and the woods 
are full of growing timber sufficient to build 
up the most powerful body of its class in the 
world; and it will be our own fault if we fail 
in building up with it the name of the Ameri- 
can engineer to proportions somewhat nearer 
those that his great deeds call for. 

THE recovery of the Pennsylvania R. R. Co. 
from the effects of the floods of May 31 is an 
illustration of what can be accomplished by 
energy and organization. It is hardly neces- 
sary at this date to recount the extent of the 
loss to the company in road-beds washed away, 
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bridges destroyed, and stations, ete , that re- 
quired renewal. It was without doubt the 
severest blow ever inflicted by the elements 
upon any American raiiway corporation. But 
the executive offices of the company were 
moved to Broad Street Stationin Philade!phia, 
and from this point material was gathered, 
men dispatched,and the renewal directed, 
At the Montgomery bridge over the Susque- 
hanna river, 400 men in four days replaced 
the four spans washed away. The Granville 
bridge, 700 ft. long,on the Middle Division, 
was not only wrecked, but all the piers save 
one were destroyed; and here a substantial 
trestling, 720 ft. long and 50 ft. high, was put 
up in six days. The Mayes bridge, two miles 
beyond this, was replaced by a trestling 780 ft, 
long and 50 ft. high in four days. In nine 
days after the flood that caused the disaster, 
three large bridges had been re-opened to 
traffic by rebuilding and seven miles of 
double-track road had been rebuilt on this 
division. Between South Fork and _ the 
Johnstown bridge, where the waters of the 
broken dam had spent their force, the famous 
old Conemaugh viaduct was replaced by a 
double-track trestlework, 400 ft. long and 78 
ft. high, and other bridges rebuilt. In ten 
days, three miles of the track above Johns- 
town were entirely relaid, although this por- 
tion of the road was exposed to the full fury 
of the flood and so thoroughly destroyed 1n 
places that the most experienced trackmen 
could not with certainty locate the old road- 
bed. In twenty days all told 5,000 men put 
the crippled divisions of the Pennsylvania 
road once again into full working order, a feat 
as unparalleled inthe amount and character of 
the work performed as was the flood which 
caused the original damage. While the cost 
of all this is to be regretted, as representing 
just so much wasted treasure, the railroad 
company is to be congratulated upon the sys- 
tem and energy that enabled them to make 
good in the time specified the damage done. 


The Roll of Great Disasters. 

We find that we were, in a sense at least, 
mistaken in our surmise that the Johnstown 
disaster was ‘‘ the greatest in the history of 
mankind directly due to defects in the de- 
vices of man and to nothing else.”’? There is 
legitimate room for question as to the precise 
kinds of disasters this definition covers, but 
interpreting it in a broad sense, there have 
been several disasters vastly exceeding that 
of Johnstown in fatality both in Europe and 
Asia. 

The most fatal of all the disasters which can 
be said to have been due in any sense to ** de- 
fects in the devices of man,” and of which his- 
tory affords something like a definite record, 
was probably the terrible inundation in Hol- 
land in 1530, when the breaking of one of the 
remarkable dikes, by means of which that 
great people has rescued so large a portion 
of its native land from the sea, overwhelmed 
several good sized cities and hundreds of 
villages, causing a loss of life which was of 
course never definitely determined, but which 
history now estimates at 400,000. This, in- 
deed, is the heaviest loss of life, from a single 
cause, of any on record. A previous disaster, 
of the same nature, in 1446, at Dort, Holland, 
submerged 72 villages, and is estimated to 
have cost the lives of 100,000 people. Dis- 
counting these estimates liberally, as made 
in a non-statistical age, these disasters were 
of fearful magnitude, and are the greatest of 
which we have definite facts. In comparison 
with them, even the Johnstown disaster 
sinks into insignificance. The break-away of 
the Yellow river in China, however, only two 
years ago, is stated to haye cost the lives of 
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100,000 people, and there have been a number 
of previous disasters in China, on that and 
other rivers, which tradition reports to have 
been even more fatal 
It is more than questionable, however, if 
these dike disasters fairly belong in the same 
category as that at Johnstown. If the latter 
had been caused by some phenomenon like a 
cloud-burst, entirely beyond provision or ef- 
fective precaution, or if the failure of the dikes 
had been caused by construction inferior to 
that which experience had shown to be 
essential to safety, there would have been a 
jus ter comparison between them. Perhaps the 
Dutch disasters were so caused in part, for 
history is not explicit as to the details, but the 
evidence is rather to the contrary; and in any 
ease, the Dutch were theu building immense 
works, on a scale entirely without precedent, 
which strained their resources greatly. 
There was every motive and excuse, there 
fore, for seeking to make the eost of construc- 
tion as low as compatible with safety; and 
this minimum can be learned only through 
a series of experiments, from which there 
must often result disastrous consequences, 
which, in a sense, are pardonable. How 
much the Dutch have learned from their 
prior experiments is evident by the fact that 
no such wholesale disasters have since oc- 
curred, although within the last half century 
alone, or between 1833 and 1877, they increased 
the area of their country from 8,768 to 12,731 
sq. miles, nearly 50 per cent., by the construe- 
tion of 1,550 miles of sea dikes at a cost of 
some $62,000,000 (over $24 per acre reclaimed); 
and these were only the continuation of prior 
works which had been going on almost con- 
tinuously since the great disasters mentioned. 
The worst subsequent disaster of which we 
find record was in 1861, when 40,000 acres 
were submerged by the breaking of dikes, 
and a good many lives were lost. Practically 
the whole of Holland depends for its value, 
if not its existence, on the maintenance of 
these dikes, for if they were all suddenly to 
fail, but little of Holland would be left above 
water, and that little would be mostly a 
swamp, submerged at very high tides or in 
very heavy gales. We have ap impression that 
there were a number of minor yet still seri- 
ous disasters, between 1446 and 1861, which 
were worse than that of 1861, yet cannot 
readily find the record of them, and certainly 
none approached in fatality that of 1446. 
Whether or not we grant that the great 
Dutch inundations belong rather to the 
class of pardonable disasters, caused by lack 
of experience, and necessary to gain experi- 
ence, like many of our early railway disas- 
ters, the same charity cannot be extended to 
any dam disaster. Dams have been built 
from time immemorial; they are not very 
enormous structures, in which a trifling de- 
crease of section effects a great economy; 
they control (ordinarily) bodies of still water 
only, which no storm can excite to fury, yet 
which are, at the same time, large enough to 
constitute a great protection against such 
phenomena as Jand-slides or tornadoes. Had 
the Johnstown disaster been caused by some 
whirlwind or water-spout, it would have 
belonged to the same classus the Dutch 
disasters; but if we interpret the phrase 
“defects of the devices of man’”’ as meaning 
avoidable or unnecessary defects only, which 
was the sense intended, it still remains the 
greatest of the kind of which we find record. 
Earthquakes have been the causes of most 
great sudden disasters. Among those which 
are said to have cost the lives of 59,000 or 
more, was the earthquake in Cilicia, in 1268 
(60,000 lives); in Naples, 1626 (70,000 lives, 
preceded by one in 1456, costing 40,000 lives) ; 
Shamaki, 1667 (80,000 lives); Sicily, 1693 
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(100,000 lives); Yeddo, Japan, 1703 (200,000 
lives); Pekin, 1731 (100,000 lives); and lastly, 
the most famous of all, Lisbon, 1755, costing 
50,000 to 65,000 lives, which was followed a 
few days later by terrific earthquakes in New 
England, as well as other parts of the world. 
These latter did litthe damaye at the time, 
beyond throwing down chimneys and stone 
walls, but they would, if now repeated, amply 
suffice to lay our cities of the present day in 
ruins, with the loss of thousands of lives, if 
the old records of the disaster are as credi- 
ble as they appear to be. 

The list of earthquekes which have cost 
the lives of 5,000 people or more, if we go 
back through the records of all ages and 
countries, is a very long one, and it would be 
a difficult if not impossible task to make it 
complete, So late as 1875, the earthquake of 
San José de Cucuta, Colombia, cost the lives 
of about 14,000; and in 1868 an earthquake 
in Peru and Ecuador killed about 25,000. A 
still earlier Central American earthquake, in 
i797, killed about 40,000. ‘The Charleston 
earthquake of 1886 cost the lives of only 96 
persons, aad if a complete list of all earth- 
quakes which were as fatal as this were 
made, beginning from the Lisbon earth- 
quake only, it would probably fill several col- 
umos of this paper. If there is one lesson 
more than another which the history of 
earthquakes teaches, it is that, while some 
portions of the globe are vastly more subject 
to them than others, and there are restricted 
areas where serious earthquakes are an 
almost yearly visitation, no part of the globe 
is entirely exempt from the danger of severe 
* quakes ;’’ and that, in all the more civilized 
countries, they are liable to occur at inter- 
vals of a century or two, which in the life of 
the globe is doubtless a short time. Ip the 
life of civilized mankind it is a very long 
time, so long that it cannot be expected that 
the plans of architects and engineers, or the 
general life of the race, can be greatly 
affected by the possibility. In the case of 
plans for great structures, like the Quaker 
Bridge dam, however, which are with reason 
expected to stand for centuries unless de- 
stroyed by some such exceptional cause, and 
whose failure would involve certain possible 
unpleasaut consequences, while the cost of 
providing a greater factor of safety against 
such contingencies is comparatively little, 
we hold, as we have before stated, that 
this is a possibility which should not be 
neglected or lightly spoken of. One fact as 
to which there may be some dispute seems 
to us clear and easily demonstrable,—that a 
very much lighter earthquake than would 
suffice to demolish well-constructed modern 
buildings of any class would suffice to destroy 
a dam buiit with a factor of safety of only 2 
to 24. There will probably be less disposi- 
tion to underrate these possibilities than 
there was before the Johnstown disaster, al- 
though the two have no very direct connec- 
tion; and the attempt to reason from the 
latter that the Quaker Bridge dam can by 
any possibility beceme unsafe, under such 
ordinary contingencies as caused the failure 
of the South Fork dam, is entirely absurd. 


The worst previous disaster, due to the 
failure of a dam, of whicn we find record, 
was that at Lorea, Spain, in 1802, by which 
more than 1,000 lives are said to bave been 
lost. Most of the dam disasters seem just 
now to have been comparatively insignificant 
affairs, although they seemed serious enough 
at the time of occurrence. The most destruc- 
tive one which has occurred before, in this 
country, was the Mill River, Mass., disaster 
of 1874, by which nearly 150 lives were lost. 
The bursting of the Bradtield reservoir, in 
England, cost 250 lives, and no others so bad 


are on record, su far as we can discover, 
among English-speaking people. There have 
been many small affairs, costing the lives of 
a dozen or less, but we are unable at this 
writing to specify any others which have cost 
20 many as 50 lives. 

The list of great disasters by inundations, 
due either to breaking in of the sea or rise 
of rivers, is a very long one, and we cannot 
attempt to make it complete in any sense. 
Besides the Dutch and Chinese disasters 
which have been mentioned, the coass of 
England has at various times between A. D. 
245 and 1819, suffered from inundations by 
the sea, which have in some cases cost bun- 
dreds of lives, and in one case (A. D. 3653, in 
Cheshire) 5,000 lives, if the old records are 
correct, 

The total number of English disasters of 
this class is less than a dozen, and the Eng- 
lish rivers are too short and too small to 
have their rise or fall a matter of very great 
moment; but in countries with larger riyers 
the list of disastrous river inundations is a 
very long one, us doubtless the list of future 
ones will also be, since-all arise from the 
simple fact that every 20, 50, 100, and 250 years 
or so, there is sure to be so heavy a flood that 
men will have forgotten to consider it among 
the possibilities, and act accordingly. Thus 
at Lyons, in 1840, the Saone rose to a 
greater height than had been known for «38 
years (there happened to be records to fix this 
fact), with the result that Lyons was inundated 
and many houses from the eities and towns 
carried away, with loss of many lives. In 
1856 the south of France suffered from other 
severe floods, but nothing like those of 1840, for 
a parallel to which, very likely, we shall have 
to wait for another 228 years, until A. D, 
2,078. Possibly it may be 500 years, however, 
possibly not 5; for experience has clearly 
shown that the fact that some exceptional 
flood has just occurred is no evidence—not 
even presumptive evidence —that a still 
greater one may not follow close upon it; 
although it is as difficult for average hu- 
manity to realize this fact asit is to realize 
that if ‘‘ heads ’”’ bas turned up a dozen ora 
hundred times in succession in tossing a coin, 
it is still an even chance that it will be 
‘“‘heads”’ again next time. 


In comparison with any one of the long list 
of fearful disasters due to water and earth- 
quakes, the most of the railway disasters seem 
small affairs. Almost the very worst on record 
is the Armagh disaster of this very month, 
which, had it not followed so close upon the 
Johnstown disaster,would have attracted great 
attention, and justly, since it seems to have 
been due to an extremely loose and imperfect 
system of operation, not to say also of con- 
structing cars. In that disaster 75 lives were 
lost, and 80 to 90 injured. There are but three 
worse ones than this on record, which were 
the Morclos bridge failure, in Mexico, by 
which 200 soldiers lost their lives; the Rich- 
elieu river, open-draw disaster of 1864, on the 
Grand Trunk, by which 86 lives were lost and 
400 injured; the Ashtabula bridge disaster of 
Dee. 29, 1876, in which 80 to 100 lives were lost 
and 60 injured; and the Chatsworth, ILIl., 
wooden culvert disaster of Aug. 10, 1887, in 
which about 77 lives were lost. If we descend 
to accidents costing 30 or 40 lives, the list 
becomes yery much longer, and of course 
more instructive to examine. Of great dis- 
asters, in the broader sense, there are none 
in railway annals; but this immunity is 
more than made up by an incessant string of 
minor disasters, causing the death or injury 
of 2 to 20, which makes the aggregate anpual 
fatality from railways 1,200 to 1,500 per an- 
num from train accidents in this country 
alone, with an unknown but very much larger 


aggregate from accidents in coupling and 
crossing or other accidents to employés and 
others apart from train accidents. Not with- 
out reason, therefore, does the question of 
safety by rail attract the greater proportion 
of public attention. 


Bureau Control of Public Works. 


WE are glad to note that Secretary of the 
Navy Tracy has taken a most decided step for- 
ward in the direction of much needed reor- 
ganization in his department. By the slow 
process of time and radical changes in condi- 
tion, the bureau control of this department 
had become so complex that it amounted to 
no control at all, and, as a result, there was a 
constant loss of time, material, and effort in 
conducting its business. Ex-Secretary CuHan- 
DLER attempted reform, but was met by old- 
fogy influence in the Navy itself too powerful 
to combat; and while ex-Secretary Wuuitney 
fully realized the necessity for reorganization, 
it was left to the present incumbent to make 
the ehange. The replacement of wooden 
ships and old armament with new ships and 
modern guns, the actual rebuilding of our en- 
tire navy, was properly regarded as the auspi- 
cious time for remodeling the department sys- 
tem that was to control in this new order of 
things. By the very reason of this change in 
the Navy, the old confusion was being worse 
confounded; new demands were constantly 
arising, and new equipments and new duties 
were being scattered about among the several 
bureaus as the convenience of the moment 
might suggest. As an example, the control of 
electric lighting was claimed by three bureaus; 
the training of officers and men, apart from 
the Naval Academy, was divided, and there 
was no officer to control the personnel as a 
whole. 

Secretary Tracy was wiser than his prede- 
ces3ors in only taking counsel with two or 
three old and trained officers of high rank in 
the Navy, instead of asking the advice of the 
bureau officers themselves,—advice which 
heretofore has simply clogged the wheels of 
reform. He took the wiser because the surer 
course of simply issuing an order which all 
the bureaus must obey without question: he 
ean remodel his instructions as time may test 
their working. Under the new order, the Bu- 
reau of Navigation loses its duty of supply and 
its control o.er other important offices, and 
becomes, under the immediate direction of the 
Secretary, an executive section for military 
matters, charged with the disciplire, training, 
and control of the personnel of the fleet. The 
Bureau of Equipments has the control of 
nearly all the supplies lost by the Bureau of 
Navigation, and also has in charge the hydro- 
graphic and compass offices and the naval ob- 
servatory. ‘The bureaus for constructing, 
manufacturing, and purchasing have assigned 
to them duties systematically and appropri- 
ately grouped, and in all cases the limits of 
authority are well detined. Finally, the chiefs 
of the Bureaus of Yards and Docks, Equip- 
ment, Ordnance, Construction and Kepuir, 
and Steam Engineering constitute a board for 
the design, construction, and equipment of the 
new ships. Generally, the department is at 
once put upon an orderly basis that must put 
an effectual stop to past complexity of control 
and conflict of authority. 

The work thus accomplished by Secretary 
Tracy in systematizing the methods of his de- 
parvment leads us to hope that reform will not 
end with the Navy. Other departments of our 
Government have almost to an equal degree 
found themselves trammeled by a division of 
authority, brought about by a similar change 
in conditions, and by methods fnherited from 
past generations of officials. The work of the 
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engineer, for example, is now divided under 
the Army, the Navy, the Treasury, and the In- 
terior Departments, though much of it would 
be better and more economically done under 
one control, because, divided as it now is, the 
same work practically is often repeated unne- 
cessarily. One properly organized and offi- 
cered department that can survey the whole 
tield of action is much better able to judge of 
the effect and value of any one operation than 
an independent bureau charged only with the 
execution of this one piece of work. And this 
is especially true of the design and execution 
of our public works and of our national surveys. 
Good work is being done in all directions, and 
we have able men in immediate control of 
most of these public undertakings now under 
way, even under the manifest disadvantages 
of the present system. But because this is so, 
better and more work could also be done un- 
der more systematic control, and the able men 
now in the service could rise to still higher 
rank in professional eminence than is at pres- 
ent possible, The Navy was notoriously under 
the control of barnacle-laden, antiquated 
methods, and it was but a short time ago 
deemed an almost hopeless task to attempt a 
radical reform. But Secretary Tracy has 
knocked off the barnacles by one firm, well- 
digested order. and similar good resultsshould 
follow well-considered action in other depart- 
ments, or the Cabinet as a whole, if as earn- 
estly and firmly pushed. 


In connection with this question of engineer- 
ing, Seeretary Tracy has yet one reform to 
make in his Bureau of Yards and Docks. 
There is no objection to putting this bureau 
under the authority of a naval officer, and, in 
fact, it should be onlv so officered ; but the ae- 
tual work of designing and building docks, 
and the multitude of other distinctly engineer- 
ing work that naturally falls into this bureau, 
should not be subject to the arbitrary veto of 
an official who professionally knows nothing 
at allaboutthem. Such work belongs to the 
trained civil engineer, and the Navy Depart- 
meut has partially recognized this fact by em- 
ploying a corps of such engineers in its ser- 
vice. Ifthe department has sufficient faith in 
the engineer to confide to him the design and 
actual execution of its docks, ete., it should go 
a step further, and vest the final accept- 
ance or rejection of proposed plans in a board 
of engineers selected from the best in its ser- 
vice. Let this board consult with the Commo- 
dore at the head of the Bureau of Yards and 
Docks, if you please; but the civil engineer 
should finally decide upon engineering plans. 
The approval of such plans by the naval head 
of the bureau is now practically a matter of 
mere form; but he has the power to amend or 
veto absolutely, and while little or no good 
can arise from the exercise of this power, there 
might be times when it would do mischief. 
Other countries put the control of all similar 
workin the hands of engineers, where it prop- 
erly belongs, and our Government should do 
the same thing. 


The American Engineers Abroad, 


We have received the following further “‘ notes of 
travel” from our special correspondent, Prof. L. M. 
AHAUPT, now with the American engineers in 
Europe :— 


The several organizations of American engineers 
turned out on June 13 en masse, and with their lady 
friends attended the choral service at 10 A. M. at West- 
minster Abbey, followed by a very interesting saluta- 
tory and historical address in Henry VII's chapel, from 
the Very Rev, Dr. BkaApLey, the Dean. After a hurried 
inspection of the relics of the kings, martyrs, statesmen, 
scholars, engineers, soldiers, etc,, with which the Abbey 
teems, the party proceeded to the Parliament houses and 
the embankment terrace. 


Up to this writing about 170 engineers bave reported at 
the rooms of the Institution of Civil Engineers, which 
have been placed at our disposal through the courtesy of 
our English brethren in the profession. 


The dinner given by the Institution of Civil Engineers 
at the Guildhall was a grand and successful affair. Mr. 
ROBERT LINCOLN, American Minister, made his first ap- 
pearance before the English public, in an appropriate 
and telling speech. He was very warmly received. 

Possibly the one industry which impresses us most for- 
cibly is the extent of the ship building. The story of the 
Clyde is old, but it is not the only instance of the kind 
here, for we fird all the harbors crowded with commerce. 
At Belfast the stocks are full of ocean steamships of the 
largest class (the Thingvalia was almost ready for her 
trial trip). The Clyde from Greenock to Glasgow, the 
Tyne from Newcastle to Tynemouth, 32 miles, including 
both banks, the Thames and many other rivers are lined 
with new ships in various stages of construction. One 
naturally wonders where they are to find cargoes, and 
can readily understand why the British flag is found in 
every quarter of the globe, and why London is the 
commercial metropolis of the world. 


The location of the island and the great range of the 
tide conspire to produce this effect, but her engineers 
have greatly assisted by extensive dock and harbor 
works which are unprecedented, These works have be- 
come possible by a system of adminstration which au 
thorizes local port boards to levy a limited toll on the 
tonnage of all vessels, which revenue is expended on the 
improvement ofthe harbor. This system is found to 
work admirably, as the commission select their own en 
gineer, who is permanently employed to carry out the 
works. Hence it is that England is so abundantly provi- 
ded with commercial facilities and a small river is soon 
converted into a channel of great importance. It would 
not be in order to describe here in detail the very inter- 
esting and successful harbor works we have visited, but 
we feel that their importance cannot be overstated and 
that our country needs more and better facilities in this 
direction, which we think will be most readily secured 
by achange in our method of adminstration to a civil 
rather than amilitary policy. 


The Institution of Civil Engineers, under the efficient 
management of Sir Jonn Coops, President, JAMEs For 
REST, Secretary, and an able committee of over 200 mem- 
bers have been entertaining us so regally as to leave little 
time for writing, and the Paris program is quite as full of 
promise. There are a few things, however, which im- 
pressed us forcibly as being advances over anything to 
be tound at home, and these we note. 


Cable Traction.—The conduit is much simpler and less 
expensive, yet it appears to fulfil all the requirements, 
In Edinburgh three miles are in operation and an exten- 
sion is now under construction. The yokes are rectan- 
gular frames of cast iron about two (2) feet square rest- 
ing upon a concrete bed. They are placed about four 
(4) feet apart and the conduit is made of concrete. The 
grades of this line are in some cases lin ll, Great ad- 
vances have been made in the cable whereby its life is 
increased from 50 to 100 per cent. This is a startling 
claim, but it appears to be abundantly justified by expe- 
rience and is sustained by numerous certificates, testi- 
monials, and samples cut from lines where this cable bas 
been in use. Where the old cables lasted three months, 
these will run six under the same conditions. The differ- 
ence is due to the method of twisting the strands so as to 
produce a strain across the wire instead of with it. In 
the latter case, as soon as the wires wear partially through, 
the grip causes them to buckle from compression and 
break, while in the former they are ground down simost 
toa knife edge and become embedded under adjacent 
threads, leaving a smooth surface. 


Seventeen thousand feet of 1% in, cable will weigh 15 
tons, Under this patent the rope and the strands are laid 
in the same direction. There is thus a much larger 
surface exposed to friction, and the cause of wires 
breaking upon the crown of the strand is removed. 
The working of the rope around drums, pulleys, and 
curves bends the wires obliquely, and thus the greatest 
amvuunt of wear is secured. 


Since the introduction of the rope in 1880 it has been 
applied at many of the largest colliery and mining works 
in this country. It is made of a hard Bessemer wire 
having a tensile stress of 125 tons per sq. inch, 


The City of London & Southwark subway is an inter- 
esting piece of subterranean tunnelling. It was the 
privilege of Mr. TuHos. C. CLARKE and the writer to be 
conducted through the works by the engineer, Mr. J. 
H. GREATHEAD, from the shaft at Kennington Oval to 
the shield 2,000 feet distant at the heading. Space does 
not permit of a minute description, for which see The 
Engineer, London, June 7. It will suffice to say that it is 
an iron shell of sections with internal flanges 104 ft. in 
diameter inside, and that it is being pushed by means of a 
pilot at the rate of 13 ft. per 24 hours through the dense 
clay. Occasionally water bearing strata are encountered, 
when the progress is about one half, In this case com- 
pressed air is used. The Jine is nearly completed; it is 
proposed to operate by electricity. 


PERSONAL. 


Mr. S. W. CHAMPION has been ‘appointed Superin 
tendent of the Green Bay, Winona & St. Paul Ry. 

Mr. L. S. ANDERSON has been chosen Assistant 
Secretary of the Union Pacific Railroad Co. 

Mr. Roserr BLEE has been appointed General 
Manager of the Cleveland, Columbus, Cincinnati & 
Indianapolis Ry., vice Mr. Beacu, resigned. 


Mr. E. T. TURNER, C. E., has been appointed Di- 
rector of the New York State Meteorological Bureau 
and Weather Station at Ithaca. 

Mr. A. W. QUACKENBUSH has been appointed Su- 
perintendent of Machinery of the Chicago & Alton Ry., 
vice Mr. WILLIAM WILSON, resigned. 

Mr. W. WorTHINGTOY, General Superintendent 
of the Fort Wayne, Cincinnati & Louisville, has re- 
signed. 

Mr. C. C. WAITER, Vice-President and General 
Manager of the Cincinnati, Hamilton & Dayton, has 
resigned, 

Mr. M. W. MAcauIRE, Trainmaster of the Balti- 
more & Ohio, has accepted a position on the New York, 
Lake Erie & Western, with office at Susquehanna, Pa. 

Mr. MICHAEL CUNNIFF, of Ware, Mass., Roadmas 
ter of the Central Massachusetts Ry., died recently at 
Boston. 

Messrs. GARDNER G. MERCER, JAcoB C. KENYON, 
James E, ConnELL, CHarRtes B. Batpwir, Rumont 
KRaTzFR, ERWIN FatrRpanks, and CHARLES N. Briss, 
have been appointed Water Commissioners at Bald- 
winsville, N. Y. 

Mr. M. A. HANNA, of Cleveland, O., formerly a 
Government Director of the Union Pacific, has been 
elected a director of the company, vice Mr. ANDREW H. 
GREEN, of New York, resigne:. 

Mr. J. T. HARRAHAN, General Manager of the 
Chesaperike & Ohio, with headquarters at Cincinnati 
bas been appointed Traffic Manager of the road. He 
was formerly General Manager of the Louisville & 
Nashville. 

Messrs. J. B. Bkooks, WM. H. WARNER, CHAs. 
HuBBARD, WM. K. Niver, P. B. MCLENNAN, and H. J. 
Mowky have been appointed Water Commissioners by 
Mayor Krrx, of Syracuse, N. Y. 

Mr. GEORGE HACKNEY, Superintendent of Ma 
ehinery of the Santa Fé system, has resigned, and will! be 
succeeded by Mr. Harvey MiIppLeTon, now of the 
Louisville & Nashville. 


Mr. H. R. WHEELER, late on the engineering staff 


.of the new Croton Aqueduct, has been appointed en- 


gineer in charge ofthe tunnel and “zig-zag” improve- 
ment on the Ortario & Western R. R., with headquar- 
tersat Walton, N. Y. 


Mr. Geo. NorWwoon, railway contractor, working 
on the Knoxville, Cumberland Gap & Gloversville Ry., 
was shot and killed by an Italian laborer at Cumber 
land Gap, Tenn., June 23. 

Mr. THos. D. KLINE, Superintendent of the North 
ern Division of the Mexican National Railway, has 
been appointed General Superintendent of the system. 
His headquarters will be at Laredo. 


Mr. W. 1. McKEE, Chief Train Dispatcher of the 
Cnesapeake & Ohio, has been appointed Acting Super- 
intendent of the Cincinnati division of the C. & G., viee 
Mr. I. G. Rawn, promoted. 


Mr. I. G. RAWN has been appointed Superinten- 
dent of Transportation of the Chesapeake & Ohio R. R., 
with headquarters at Cincinnati, vice Mr. J. W. SHer- 
woop, resigned. 


Mr. W. S. MARTIN, Master of Transportation of 
the Louisvill*, Evansville & St. Louis road, bas re- 
signed, to accept the position of Super ntendent of the 
Birmingham ani Decatur divisions of the Louisville 
& Nashville road. 


Mr. W. R. THORNELL, of Seattle, W. T., Manager 
of the Seattle, Lake Shore & Eastern Ry., has veen 
granted leave of absence, and Mr. F. W. D. HoLBroox, 
Principal Assistant Engineer, will take his piace. 


Mr. GEorGE W. SAUL, the new General Manager 
of the Fort Wayne, Cincinnati & Louisville and the 
Whitewater Valley roads, has for & years been the 
private secretary of Mr. C. C. Watre, General Manager 
of the Cincinnati, Hamilton & Dayton Lines. 


Messrs. A. Mackay, C. L. CoLe, C. S. Wricur 
and C. 8. Crane have been elected additional members 
of the Central Traffic Association Committee to confer 
with the trunk lines for the purpose of estanlisbing a 
uniform basis of division of through ratee. The Com- 
mittee as at present constituted is as follows: D. T. 
McCaze, Chairman; H. D. Gouxp, G. B. Spricas, G. J. 
Grammer, R. M. Frases, ALEXANDER Macgay, C. L. 
Cog, C. 8. Wricut, and C. 8. CRANE. 


‘ 
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Mr. ANDREW ONDERDONK has resigned his posi- 
tion as First Assistant to tae Resident Eogineer of the 


Baltimore & Obio R. R., stationed at Camden 
Station. to accept the position of Chief Engineer of the 
Roanoke & Southera hk. R., with headquarters at Win- 
ston, N.C. 


Capt. WM. Prerce, Superintendent of Public 
Works of New Orleans, La,, committed suicide by sbhuot- 


ing on July 1, No reason is assigned, 

Prof. GouLp, of Harvard, is prominently men- 
tioned for the vacant position of Superintendent of the 
Coast Survey. The salary is $6,000 per annum. 

The address of BILLINGS, an engineer who 


served in Newfoundland four years ago.is wanted at once 
at this office, 


Mr. D. GC. Dun ap, C. E., late of Chicago, I1., has 


been appointed City Engineer of Rockford, Tl. 

Mr. EpWARD STAYMAN, a civil engineer, died on 
Juy 2 in Sioux City from heart disease. Mr. STAYMAN 
was from Carlisle, Pa,,and was employed in the construc- 


tion of the New Croton Aqueduct and lately in Sioux 
City. He was about 26 years of age. 


Prof. GEORGE DAvIpson, of the U. S. Coast and 
Geodetic Survey, bas had the honorary degree of 
Doctor of Sciences conferred upon him by the Uni- 
versity of Pennsylvania, Prof.Davipson was graduated 
from the Phiiadeiphia High School and was placed in 


the Coast Survey by Prof. Bacue in 1845, and since then 
he has served without a siogle leave of absence. 


Mr. A. A. ALLEN has resigned as General Super- 


intendent of the Wisconsin Central, and has been ap- 
pointed General Manager of the Chicago & Great West- 
ern, with headquarters at Chicago. The latter is con- 
trolled by the Wisconsin Central, and gives it an en- 
tranee into Chicago, owning valuable terminal faeili- 
ties in that citv. Mr. ALLEN has been with the Wis- 
consiv Central since 1882 in the positions of division 
superintendent, assistant general manager, and gen- 


eral superintendent. 


Mr. GAVIN CAMPBELL, General Manager of the 
Green Bay, Winona & St. Paul road, has been appoint- 
ed General Superintendent of the Wisconsin Central, 
sueceeding Mr. A. A. ALLEN. Mr. CAMPBELL was for- 


merly connected with the Wisconsin Central, 4 years 
ns master mechanic and 7 years as division superin- 
tendent. He went tothe Green Bay, Winona &S8t. Paul 
in 1885. 


THEODORE DwiGHt WooLsky, D. D., L. L. D., died 


at New Haven, on July 2, aged 88 years. Mr. WOOLSEY 
was born in New York, Oct. 31, 1801; graduated at Yale in 
1820; studied law for one year in Philadelphia, and the- 
ology two years at Princeton; was a tutor at Yale for 
two years and was licensed to preach in 1825. From 1831 
to 1846 he was professor of Greek and literature at Yale 
and in the latter year was appointed President of the 
college, a position he retained until 1871, when he retired 
for much needed rest. 


MARIA MITCHELL, famed as an astronomer and 
teacher, died at Lynn, Mass., on June 28. Miss 
MircHELL was born on the island of Nantucket, Aug.1, 
1818, the daughter of WrLL1AM MrTcHeLL, likewise an 


astronomer and teacher. She studied under her 
father and under CHARLEs Prerce, and later became 
an assistant to the latter in the Nantucket school. 
When 17 years of age she was made librarian of the 
Nantucket Athenwum and devoted all her spare time 
to astronomy. On Oct. 1, 1847, she discovered her first 
comet, and received a gold medal from the King of 
Denmark in recognition of her discovery. She was for 
atime employed by the Coast Survey at Nantucket on 


the Nautical Almanac. She was next appointed pro- 
fessor of astronomy at Vassar College, a post which 


she held until last year. Miss MITCHELL was in 1858 
the honored guest of Sir Joun Herscue, Sir GEoror 
B. Arry, LEvERRIER and HumBoupt. She was the first 
woman elected to membership in the American Acad- 
emy of Arts and Sciences, and was afterwards a mem- 
ber of numerous other societies. In 1852, Dartmouth 


College conferred upon her the degree of LL.D., and 
in 1887 Columbia College honored her with the same 
degree. She published numerous scientific works. 


PUBLICATIONS RECEIVED. 


Catalogue of Steam Specialties, Standard Scales, etc.— 
Fairbanks & Co,, 311 Broadway, N. Y. Cloth, 12% x 9 ins. 
114 p, p., 30 p. p. of advertisements. 

This is another specimen of the modern style of trade 
catalogues ; a well arranged and printed book, of good 
paper, profusely illustrated and neatly bound in cloth. 
Illustrations and lists of prices are given. Among the 
speciaities are valves and cocks of various kinds, water 

auges, steam traps, the Hancock inspirator, vulca- 


beston, trucks, portable forges, jacks, copying presses 
and scales of different kinds. The lists of prices make 
the catalogue useful for reference,and the book will 
probabiy be placed in the “* trade library ” of those who 
receive it. 


Description of the Water-Works at Richmond, Va.—By 
Cc. E. BOLLING, Superintendent. Pamphlet, 8 pp. 

This is a comprehensive history of the water-works 
from 188 to 1889, containing photographs of the pump- 
houses, one Of the water-wheeis, one set of pumps and a 
partial view of the reservoir. 


—Geological Survey of New Jersey. Annual Report 
of State Geologist for 1888. 

Mr. Grorce H. Cook, State Geologist, here reports that 
the topographic and magnetic surveys were completed 
in 1887 and the first volume of the final reportis pub- 
lished and is being distributed. The work now prepiring 
for publication is the second volume of the final report. 
This will contain a full catalugue of minerals found in 
tie State and their localities; a catalogue of all plants 
and also of the vertebrate and invertebrate animals in 
the State. Most of the work in this connection is com- 
pleted. The report itself contains notes on: “The 
Triassicor Red Stone Rocks,” “Drainage of the Great 
Meadow in the Pequest Valley, and of the Lowlands on 
the Passaic, above Little Falls,” “Water Supply and 
Artesian Wells;” “Statistics of Iron-Ores, Zinc-Ores, 
Fire-Clays, Stoneware Clays and Brick.” 


CORRESPONDENCE. 


Another Earth Dam. 


NEw YORK, June 18, 1889. 
To THE EDITOR OF ENGINEERING NEWS: 


You omit from your list of earth dams that of the Re- 
ceiving Reservoir of the Washington Aqueduct, about 


60 ft, high, across the valley of Falls Branch. By the ’ 


original pians the top of this bank was to be 7 ft. above 
water surface, with a waste weir 50 ft. long. The water- 
shed about 4,000acres, Jn August, 1856, when the base had 
been prepared, and the puddie trench excavated to the 
rock, but very little embankment made,a rainfall oc- 
curred varying from 5% ins. in 24 hours at Washington to 
6lgtins. at Great Falls, the greater part falling in about 
3 hours, The resulting flood in the stream, as computed 
from the water marks by the Prony tormula, indicated a 
flow of over 5,000 cu, ft. per second, This was probably 
excessive. A further computation showed that this 
quantity of water flowing into the reservoir, the surface 
of whick was about 60 acres, while flowing out over a 
waste 50 ft. long, would in 3 hours raise the reservoir 
surface 10 ft. In consequence, the waste was made 100 ft, 
long and the embankment was raised to 15 {t. above 
normal water surface. Some years later, water surface 
was raised 5 ft. by a timber dam across the rock cut, 
serving asa waste, 

The embankment was designed with a top width of 20 
ft. and slopes of 2 and 3 to1, on the outside and inside 
respectively, A large part of the surplus material from 
the cut was used to widen the bank to nearly 50 ft. on 
top if I remember, and to riprap heavily the inner slope, 
Tbe bank was made with a puddle wall in the centre, 
puddle wet and cut and worked as described by Mr. Mc- 
ALPINE for the Cuba dam in your last. On each side of 
this a certain thickness of good clay carted in layers, and 
the outside of heavy material. No core wall was used, or 
even a“ tooth” wall, which is sometimes a good thing to 
prevent filtration under the puddle over a very smooth 
rock. H, 

(Our list was somewhat hastily compiled from 
data in this office, and doubtless others were omit- 
ted. But we are indebted to our correspondent for 
the further interesting information here given.—ED. 
Ena. NEws.] 


Centre-Walls in Earthen Dams. 


ScRANTON, Pa., July 1, 1899. 
To THE EDITOR OF ENGINEERING NEws :— 

Permit me to correct an error in the notice you kindly 
give of my “Specifications for Dams and Reservoirs,” 
which appeared in your issue of 29th ultimo. 

The notice says: “The class of dam directly contem- 
plated by the specifications is of the very generally used 
type (the dam which has just failed was of this type) 
which consists of a masonry centre-wall and spillway, 
and an earthen embankment,” etc. The error is con- 
tained in the parentheses. The Johnstown dam was 
built without a centre-wall, and. therefore, differed or- 
ganically from the type in question. In the connection 
in which it occurs, this inaccuracy is of small impor- 
tanee, and would not call for a correction; but I avail 
myself of the opportunity which it offers to give a 
timely emphasis to the necessity of this grand feature 
of the earthen dam. 


Mr. McAlpine, in his noteworthy communication in 
the same issue, assigns three principal causes for fail- 
ure of earthen dams. The first, to which he charges 
two-thirds of the total number having come under hi; 
examination, is leakage from outlet pipes or conduits; 
the second, an incomplete connection between the na- 
tura) and artificial banks, admitting the passage of a 
film of water between the two: and the third, the over- 
topping of the bank occasioned by an insufficient spill- 
way, 

Of these, the first two may be entirely eliminated by a 
good masonry centre-wa!!, and the effects of the third 
would be very favorably modified. if not wholly an- 
nulled, by the presence of such a wall. 

I do nct question that an earthen dam, pure and sim- 
ple, may be built so as to be rerfectly tight and. safe, 
but the addition of a well-proportioned centce-wall of 
hydraulic masonry, carried toa proper depth, and pen- 
etrating wellinto the sides of the valley, raises the type 
of structure at once to a higher and more perfect one. 
I think the singularly minute precautions insisted 
upon by competent authorities as ess: ntial to insure a 
dam formed wholly of earth against destruction, ure, 
of themselves, sufficient evidence that such dams are, 
iu their nature and essence, weak and treacherous, and 
not to be recommended. While it is true that all work 
connected with dams and reservoirs should be exe- 
euted in every particular with scrupulous care, it is a 
still more fundamental truth that the anatomy of the 
structure should afford a wide margin of safety against 
any minor aults of execution, and that a coilapse 
should never be liable to result from the occurrence of 
a few yards of imperfect work. 

, E, SHERMAN GOULD. 


Notes and Queries. 

CLAY PUDDLERS.— By an oversight in not affixing 
initials to a query in our last issue, asking for the ad- 
dress of parties manufacturing clay puddlers,the original 
letter is practically inaccessible, filed away in a mass of 
correspondence, We now have answers to our query 
and want the original correspondent. For the bevefit 
of engineers generally we will say, however, that clay- 
puddle mills are built for the general market by Mr. 
ALBERT E, JENKINS, Mechanical and Constructing En- 
gineer, of Scranton, Pa., and if our correspondent will 
address hi.o he will doubtless find what he wants. 


SOCIETY PROCEEDINGS. 








American Society of Civil Engineers. ANNUAL 
CONVENTION. (Continued from June 29, page- 608.)—On 
Monday, June 24, the business meeting of the Society was 
held. The final report of the committee on “‘ The Proper 
Relation to Each Other of the Sections of Railway 
Wheels and Rails,” was presented, and there was a 
lengthy discussion as to whether the committee should be 
continued and directed to carry out the work of prepar- 
ing standard rail sections, or whether it should be dis- 
charged and a new committee subsequently appointed. It 
was finally decided that the report be received and the 
committee discharged, with the thanks of the Society for 
the valuable work which it has done, and that a new com- 
mittee should be appointed by the Board of Direction to 
devise standard rail sections, This new committee will 
probably include most of the members of the old commit- 
tee. In the discussion on this matter, Mr. SHINN stated 
that the Cambria Iron Co. has 33 sections, 10 of which are 
for 60-Ib. rails, and 18 between 56 and 63; the Pennsylvania 
Steel Co. has 24 sections; the Edgar-Thomson Co. has 32, 
of which 4 are for 6-lb. rails, 6 for 56, and 10 between 
56 and 63 lbs.. He himse f has recently designed a new 
section. He also approves of standard drilling. 

A communication was read from Mr. SANDFORD FLEM- 
ING, Chairman of the Committee on Uniform Standard 
Time, making suggestions in regard to the action to be 
taken in extending the use of the standard time system. 
It was resolved that the Board of Direction should send 
out not exceeding 2,000 copies of the committee’s report 
and proposed circular, this number being in addition to 
the copies for the members, and being sent out at the 
Society’s expense. 

Mr. C, B. Brusa presented a resolution, which was 
adopted, for the appointment by the President of a com- 
mittee of three members to consider the troubles expe- 
rienced in regard to the purity of water supplies; the 
committee to report at the next annual meeting on the 
steps which should be taken by the Society in connection 
with this matter. The importance of this subject, and 
the very general interest taken in it, has been shown by 
Mr. RAFTER’S paper and the extended discussion which 
followed it. With the increase of population, the growth 
of cities and towns, and the extension of sewerage sys- 
tems discharging into water courses or lakes, etc., the 
question of obtaining a pure water supply, or of purify- 
ing an existing supply, becomes of increasing import- 
ance, and, as suggested by Mr. Frevey, during the dis- 
cussion on Mr, RAFTER’s paper (when Mr. BRUSH stated 
his intention of presenting this resolution , the Society 
ought to take the lead in investigating this matter. 

In regard to amendments to the consitution of the 
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Society, Mr. SHINN presented a resolution to the effect 
that a committee of 7 members be appointed by the 
President to consider and report upon amendments to 
the constitution and by-laws; if it recommends any 
amendments, it is to present them to the Board of Di- 
rection as provided by the by-laws,and the report of 
the committee, together with the proposed amendments, 
is to be submitted to the members. Any suggestions 
which may be made by members will be considered, and 
the committee is to make its final report at the next an- 
nual meeting. Mr. SHINN, in presenting this resolution, 
referred to the fact that the constitution had been 
amended from time to time until its present arrange- 
ment and provisions were unsatisfactory ; several sug- 
gestions for its thorough revision have from time to 
time been made, and he thought it would be well to 
undertake a thorough study of the matter without 
further delay. He stated also that the formation of 
local engineering societies had tended to weaken the 
main society by lessening the number of papers pre- 
sented, as the authors naturally prefer to read their 
papers themselves before a number of acquaintances and 
friends, rather than to read them or send them to be read 
before a body of comparative strangers. In connection 
with the action recently taken by the Cincinnati mem- 
bers in preparing « series of suggested amendments (see 
ENGINEERING NEWS, June 22, 1889, p, 566), the new com- 
mittee to be appointed under this resolution will confer 
with committees from local societies, Allusion was 
made to a possible future affiliation of the local societies 
with the main Society, 


A letter by Mr. A. M, WELLINGTON was read, approv- 
ing of the appointment of such a committee; the argu- 
ments were substantially the same as those in the edi- 
torial in ENGINEERING News, June 22, p. 575. 

At the instance of Mr. COHEN a resolution was passed 
expressing the gratification of the Society at the forma- 
tion by the Smithsonian Institute, in connection with 
the U. 8. National Museum, of a department for the 
collection of models, drawings, and data relating to 
the history and growth of American engineering, and 
recommending that all American engineers should co- 
operate with this department in furthering its objects, 

Mr. SEAMAN introduced a resolution for the appoint- 
ment of a committee of 7 members, by the Board of Di- 
rection, to devise and report upon uniform specifications 
for the material and workmanship of iron and steel rail- 
way bridges. This caused a good deal of discussion as to 
the desirability of standard specifications for such work, 
the general impression seeming to be in opposition tosuch 
specifications, and ultimately the resolution was with- 
drawn. Atthe afternoon session, however, Mr. DAGRON 
presented a resolution for the appointment of a com- 
n ittee of 7, to be appointed by the President, to consider 
and report upon the uriform testing of material for me- 
tallic structures, and also to report upon requirements 
for improving the grade of such structures. On vote, 
the meeting recommended the adoption by the Board of 
Direction of the first part of the resolution, but in the 
vote on the second part there were 19 opposed to such 
recommendation, 2 in favor, and 13 non-voting; the 
latter not approving of the methods of procedure in 
regard to resolutions. 

At the afternoon session the following members were 
elected to form the Nominating Committee, the districts 
represented being the same as last year : 

New York City and 50 miles around, STEPHENSON 
TOWLE. 

New England, rest of New York, and Canada, Major 
MICHAELIS. 

Pennsylvania and South Atlantic States, F. H, Smirs. 

States South of the Ohio river, including Missouri, Kan- 
sas and Colorado and the Pacific slope, ARTHUR MACY. 

States North of the Ohio river, and the Northwest, 
J. F. WALLACE. 

After the adjournment of the meeting in the afternoon 
a number of the party went to see the Hyatt filter plant 
and aerating process in operation at the Long Branch 
water-works. In the evening the annual banquet was 
held, at which about 100 persons were present; the ar- 
rangements were well carried out and it was a pieasant 
social occasion, although in the way of speeches it was 
hardly a success, the Society not being rich in fluent 
after-dinner speakers. 


On Tuesday, June 2%, Mr. FRANCIS reada brief paper 
on the effect of a rush of water in streams on tae 
streams below, showing that the volume of water in the 
large streams overtakes the smailer ones and goes on as 
one mass, the front of the wail of water being practically 
vertical. Prof. MERRIMAN stated that the observations 
in western cafions confirmed this view. 

The report of the committee on “ The Proper Relation 
to Each Other of Railway Wheels and Rails ” was read, 
but was not followed by any discussion. An abstract of 
Mr, WHITTEMORE’S paper on “Cylindrical Wheels and 
Flat Topped Rail-* was read, with abstracts of written 
discussions. The discussion by Mr. Becker drew conclu- 
sions that Mr. WHITTEMORE’s figures in regard to the 
scrap heap were too high; Mr. Becker thought that 
the amount for rails, at 15 years life of rail, would be 
about 2,000,000 tons, or say a loss of $12,000,000 per. year ; 
and a loss of say $3,900,000 per year for wheels. Mr. C. P. 


ENGINEERING NEWS 


SANDBERG'S discussion stated that in rolling flat top rails 
there are more wasters, and that the flat top is more 
porous. Mr. WHITTEMORE’S paper, with remarks thereon, 
was published in ENGINEERING News, Feb. 9, and sev- 
eral succeeding issues ; also May 11. 

A short paper by Mr. PercivaL ROBERTS On “Punched 
and Reamed Steel" was read by the Secretary; it referred 
to a series of six pairs of specimens cut from 6x6-in. 
anglesand torn apart in the testing machine; one plate 
of each pair had puncbed holes and the other punched 
and reamed holes. The results were as follows, showing 
the advantages of reaming : 


Punched. Punched and 





med. 
BS. cnx tnckes ; 85,000 125,000 
a pp Geer 99,000 129,500 
Me SS oa weak 86,000 134,000 
” Weecal bees beds 83,500 122,800 
MEE, ada ahicse diwkkd 102,300 134,000 
pclae RE Seas 106,000 133,600 


There was some discussion over the merits of the 
drifting test (See ENGINEERING News, April 27, May 18, 2 
and June 1), Mr. SEAMAN and Mr. DAGRON agreeing 
that it was not of as much service as has been claimed. 
Mr. SEAMAN did not think it would show defects that 
the bending test would not show. 

A photograph of a lattice girder bridge, with two spans 
of 260 ft., was exhibited by Mr. Geo. H. THOMSON, in 
connection with his remarks on June 21 in discussing 
Mr. Cooper's statements as to the use of lattice bridges 
in this country (as noted in our report last week). 

A communication from Prof, LANDRETH, on the sub- 
ject‘of “Highway Improvement,” pointing out the 
defects of the present methods and the needs of a syste- 
matic and scientific method of construction and mainte- 
nance, was read and briefly discussed. Mr. BECKER 
referred to the action being started in Pennsylvania. 
Mr. TALBOT Stated that in parts of Illinois advantage is 
sometimes taken of an optional law allowing the 
commissioners to control the roads, the taxes being paid 
direct; under this system the roads are built and main- 
tained by experienced men instead of by farmers. Mr. 
LANDRETAH’S paper on “ The Influence of Temperature 
during Setting, on Strength of Cement Mortars, and 
Influence of Repeated Mixings, before Setting, on 
Strength ot Cement Mortar,” was read by the Secretary. 
It gave the results of a number of experiments made 
with different brands of cements. 


ane frst paper read atthe afternoon session was one 
on “ The Improvement of Railway and Street Railway 
Track,” by Mr. E. E. Russert TRATMAN. It com- 
menced by pointing out the importance of the subject, 
and showing that, while improvements are gradually 
being made, yet the rate of progress is far behind that 
of the improvement of the rolling stock, Attention was 
called to the excellent construction and elaborate fitting 
of passenger cars, and to the fact that some of these fine 
heavy cars are run over 50-lb. rails in the South. An 
80 lb. rail was recommended as the minimum for trunk 
lines, and in connection with the committee’s report 
favoring a shallow head, it was suggested that such a 
head might be too weak when it had been worn down. 
Reference was made to the European practice of sprin- 
kling gravel over stone ballast. Tie-plates of different 
kinds were described and the advantages of stee) ties 
pointed out. Some improved forms of spikes were de- 
scribed, but screw or bolt fastenings were said to be the 
only apparent means of giving a positive hold on the 
rail. Tie rods at curves would hold the rails to gauge 
and prevent spreading. As to joints, the rail joint is to 
the track what the car coupler is to the rolling stock, 
but while a large number of joints have been designed, 
and to some extent adopted, the angle-bar joint, 24 to 
48 ins. long, with 4 or 6 bolts, and sometimes with a tie 
under the joint, is the type most generally used. Various 
joints were described, including the WRENSHALL joint, 
which consists of a 12-in. piece of rail, put between 
adjacent rail ends to take the pounding of the wheels; 
reference was also made to a 5-bolt joint, the middie bolt 
holding the rail endsin line. The need of improved frogs 
to avoid the cutting of the main track rails at every 
side track, was pointed out, and also the necessity for 
the more extended use ef safety switches, signals, and 
interlocking systems; the recent introduction of elec- 
tricity in connection with signals was also alluded to. 
In regard to bridge floors, Mr. TRATMAN considered the 
solid floor and continuous roadbed, as now being intro- 
duced by Mr. Gro. H. THomson, Bridge Engineer of the 
New York Central Ry., to be by far the best plan, as 
the ballast acts as a cushion to absorb the destructive 
yibration set up by passing trains, and is thus bene- 
ficial to the bridge ana the rolling stock. Systematic 
systems of track accounts and records are of great 
value, and the system introduced on the Louisville & 
Nashville Ry. by Mr. ALBERT FINK was instanced. In 
referring to street railway track, the advantages of a 
good metal and concrete track were pointed out, but it 
was shown that these advantages would not be obtained 
on the average city street, which has no firm founda- 
tion, and the pavement of which is allowed to wear 
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into ruts and low places. With a good street founda 
tion and pavement and a good system of track, the 


trouble with grooved rails would probably be found to 
have been overestimated. Various forms of improved 
tracks were described. The paper was illustrated with a 


number of drawings, and we shall publish it in full very 
soon, 

In the discussion which followed, Mr, Voonneres stated 
that the Davies spike had been in use for about a 
year, a8 an experiment, on the New York Central Ky., 


and had so far given good results, Some fastening better 
than the ordinary spike was certainly needed. He did 
not think electricity reliable as yet for signaling opera- 
tions. In regard to the recommendation for the use of 
tie rods at curves, Mr. FLAGG and Mr. BRYSON stated 
that they had seen them used, the former in South 
America and the latter in this country. Mr. Voonners 
thought tie rods, holding the rail at the bottom, would 
not be as efficient as rail braces. As to gravel * boxing” 
on stone ba!last, Mr. MENDEZ COHEN stated that in the 
construction of the B. & O. extension west of Cumber 
land, large stones, broken toa5-in. ring, were used for 


the lower bed, with 6 ors ins, of sand or gravel on top. 
The result was that the upper part disappeared, but 
eventually a very good track was obtained. 

A short paper by Mr, E. E. Russeu. TRATMAN, on “Metal 
Track for Railways,” was then read. It was an abstract 
of a report made to the U.S. Department of Agriculture 
in February, and its main purpose was to show the great 
extent to which such track, in various forms, is in use on 
railways in foreign countries, showing conclusively that 


the metal track question has got beyond the experimen- 
talstage. It alsoreferred to experiments made in Amer- 
ica, An extract from this report was published last 
week (June 29, p. 589), and we shall probably give it more 
extended notice at a later date. A paper on “ The Sect- 
tling and Filtration Basins of the Vicksburg Water 
works,” by Mr. CLARENCE DELAFIELD, was then read. A 
special feature of the work isa “ filter wail,” consisting 
of two masonry walls, with apertures, the intermediate 


space being filled with sand. 


The Secretary called attention to the fact that the drayw- 
ing illustrating Mr. DELAFiIeLD’s paper was exception 
ally well prepared for reduction for the Transactions: us 
a rule, he finds that drawings sent in have the figures so 
small as to be almost illegible when reduced to plate size. 
A resolution was adopted directing the Secretary to send 
out some instructions on this point,so as to make the 
illustrations in the Transactions of greater value for 
reference, This terminated the afternoon session. 

The tinal meeting of the convention was held in the 
evening. The Secretary read an abstract of a long and 
interesting paper on * Ship Canals,” by Mr. R. EB. Peary. 
The paper began witb the canals of the early ages and 
dealt at considerable length with the ship canals in opera 
tion, under construction, and projected in America and 


foreign countries. Mr. WM. B, PARSONS then read a pa- 


per on “ The Railways of Mexico,” dealing mainly with 
traffic, rates, expenses, and general information, but giv- 
ing also some data as to construction, It was stated that 
there are 4,500 miles of railway completed, with about 
750 miles being built or to be built shortly ; the routes of 
the different lines were described, The railways are said 
to_be doing financially better now than ever before. The 
rails are light, 45 to 56 Ibs. per yd., laid usually on Texas 
pine ties, sometimes on native durable wood; the track 
is generally ballasted with surface soil, and the bridge 
floors are very defective. The steel trough ties on the 
Mexican Ry., weigh 112 ibs. each, including fastenings, 
and cost about $1.25 f. o. b. in England at present prices. 
The author referred to a future time when the country 
might be a part of the United States, 

After the reading of this paper, votes of thanks were 
tendered to the Chairman of the meetings (Mr. Crogs); 
to the Committee of Arrangements, and especiaily its 
Chairman (Mr. MACDONALD); to the Tennis & Cricket 
Club, for offering the privileges of its house and grounds, 
and to the proprietor of the Octagon Mouse for his care 
and attention in the interest of the convention. The 
meeting then adjourned, 

The convention was successful and enjoyable, and was 
noticeable for the reasonable promptness of its meetings 
and the amount of work got through with. The attend- 
ance was not very large, but there were many of the 
older and more prominent members present. Towards 
the end, the attendance fell off considerably, as is gen- 
erally the case, and partiy for that reason an evening 
session was held on Tuesday so as to finish up the pro- 
ceedings. Nearly all of the papers on the programme 
were read, either in full or in abstract, but the discus- 
sions were not very extensive except on the subject of 
the purity of water supply. 

The exhibits were not many, but included the follow- 
ing: The Hartford steel tie, by the Hartford Steel Tie 
Co., of New York; the Excelsior nut locks and fish plate 
springs, by Ruffner & Dunn, of Philadelphia; rail sec 
tions cut with the Smith rail saw, by Manning, Maxwell, 
& Moore, of New york; and the “continuous” raii- 
joint, by the McConway & Torley Co., Pittsburg, Pa., 
This joint was described and illustrated in ENGINEERING 
News, April 21, 1888. Also circulars of the Flower-Heiler 
metallic railway tie. A model of the Standard steel tie 
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was to have been exhibited by Sthe Standard Tie & Mfg. 
Co., of New York, but as the convention adjourned a day 
ahead of the programme, the model was not on hand. 

The following is a list of members attendant at the 
Convention : 

J. W. Apvams, J, L. Apams, Brooklyn, N. Y.; CHARLES 
ACKENHEIL, Elizabeth, N, J.; W. H. AtTwooo, Cieveland, 
Ohio; F. H, BALDwin, Brooklyn, N. Y.; M. J. BECKER, 
Pittsburg, Pa.; CHARLES B. Brusa, New York City; P. 
F, Brenpuincer, Yonkers, N. Y,; A, G, BRINCKERHOFF, 
New York; H.W. BRincKERHOF?P, Engineering and Build- 
ing Record, New York; Joun W. Bacon, Danbury, Conn.; 
JoHN BoGaRtT, New York City; CHARLES J. Bates, En- 
glewood, N. J.; O. E. MIcHAELIs, Augusta, Me.; A. P. 
BoLLeR, New York City; H. Bisseiy, Salem, Mass.; L. 
Ff. Beckwirn, New York; T, W. BALDWIN, Bangor, 
Me,; C, P. Bonnet, Dobbs Ferry, N. Y.; C. T. Courca, 
Saratoga, N. Y.: J. J. R. Crores, New York: J, F. 
CroweLL, Cincinnati, O.; MENDES COHEN, Baltimore, 
Md.; Miss E. G. Crans, New York; 8. L. Cooper, 
Yonkers, N. Y.; A. G. Compron; A. CRAVEN, New York; 
8. H. Cnurrrenpen, East River, Conn.; THEODORE 
Cooper, New York City; F. CoLLINGwoop, Elizabeth, 
N. J.; Cas. Davis, Allegheny City, Pa.; C. DELAFIELD, 
New York; BenjAMIN DOUGLAS, Detroit, Mich.; JAMES 
G. Dagron, New York; 8. L. F. Deyo; R, L, ENGLE, 
Cincinnati, Obio; A. Fretey, New York; JAMES B. 
FRANCIS, Lowell, Mass.; M. FARGUSSON, J. FOSTER 
FLAGG, Brooklyn, N. Y.; B. Goopwin, New York; ©. 8. 
GoweEn, Sing Sing, N. Y.; Frep Grarr, Philadelphia; 
E. B, GuTHaRie, Buffalo, N. Y.; Geo. 8. GREENE, Jr., New 
York; Epwarp GILuLerre, Jr., New Haven, Conn.; R, L, 
HArkis, W. J. HASKINS, 8,8. Hargut, New York; C. E. 
Hewitt, Trenton, N, J.; E. A. HERMANN, Indianapolis, 
Ind.; RuDOLPH HERING, New York City; R. L. Hoxikr, 
Willetts Point, N, Y.; W. RK. Hurron, New York City; H. 
RK, Hopart, Railway Age, Chicago, Lil.; GeorGE H. HEN- 
SHAW, Minneapolis, Minn.; W. E, Hoyt, Rochester, 
N. Y.; Jonn Houston, Jersey City, N. J.; W. H. JEN- 
NINGS, Columbus, Ohio; J. M. JACKSON, Easton, Md.; 
W. A. Jerreris, C. H. KELSEY, New York City; W. B. 
Kniagut, Kansas City, Mo.; 8. MUNCH KIELLAND, But- 
falo, N. Y.; W. J. Keman; W. D, KELLy, Jr.; THOMAS 
B. Lex, New York City; G. LINDENTHAL, Pittsburg, Pa,; 
J. I, Livingston; WM. J. MCALPINE, New Brighton, 
N. Y.; Henry C, Meyer, New York City; 8, B. McK ek, 
Greenville, Me.; T. H. MCKENzIg, Southington, Conn.; 
M, MERRIMAN, Bethlehem, Pa.; CHAs. MACDONALD, New 
York City; A, L. Miius, Toledo, Ohio; T. SPENCER 
MILLER, New York City; Foster Morsr, Red Falls, 
N.Y; Artaur Macy, New York City; MACE MOULTON, 
East Berlin, Conn.; ELuis B, Noyes, Ft. Edward, N. Y.; 
FRANK C. Ossporn, Pittsburgh, Pa.; J. E, OSTRANDER, 
Kochester, N. Y.; F. N. Owen, New York; J. F. 0’- 
Rourkkr, Amherst, Nova Scotia; A. B. PAINE, Pough- 
keepsie, N. Y.; Jonn A. PARTRIDGE, Washington, D. C.; 
R. E. Peary, Philadelphia, Pa.; C. F, PowetL; W. Bar- 
CLAY Parsons, New York City; H. G, Prout, Railroad 
Gazette, New York City; P. C. Ricketts, Troy, N, Y.; J. 
R. RICHARDS, Boston, Mass,; R. P. ROTHWELL, Engineer- 
ing and Mining Journal, New York; Gro. 8. Rick, New 
York City; GeorGr W, RAFTER, Rochester, N. Y.; Ben- 
JAMIN RwHoOpeES, Niagara Falls, N, Y.; WM. RUMBLE, 
Bayonne, N. J.; RK. lL. Suoay, New York; T. GuiLrorp 
Sairu, Buffalo, N. Y.; F. H. Smirrna, Baltimore, Md.; M. 
H. Smivra, Jr., New York; C, C, SCHNEIDER, Philadel- 
phia, Pa,; J. W. 8cuHaus, Detroit, Mich.; H, B. SEAMANN, 
Philadelphia, Pa,, W. P. SaHinn, New York City; F. W. 
SKINNER, Engineering and Building Record, New York; 
J M, Stewart, Dobbs Ferry, N, Y.; C. L, StroBEL, Chi- 
eago, Ill.; D. MCN. STAUFFER, ENGINEERING News, 
J. H, Srarepincer, New York City; F. P, STEARNS, 
Boston, Mass.; J. C. STANTON; E. E, R. TRATMAN, EN- 
GINEERING News, New York; A, N, TALBOT, Champaign, 
lll; CALVIN ToMKINSs, New York; J. D. VAN BUREN, 
Newburg. N, Y.; H, L. VAN ZiLE, Albany, N. Y.; J. R. 
VILLALON; J. R. WARDLAW, New York; FreEp. C. 
Wer, Cincinnati, Ohio; W. E. WortTHEN, New York 
City; N. J, Wervron, Waterbury, Conn.; 8, WAINERY, 
Cincinnati, Ohio; J, E, WatKtns, Washington, D. C,; 
A. L, Wraster, New York; S, WHINERY, Cincinnati, 
Ohio 


The National Electric Light Association will hold a 
convention at Niagara Falis on August 6,7 and 8, The 
Secretary of the association is Mr, ALLAN V, GARRATT, 
18 Cortlandt St., New York, and members are requested 
to notify him of papers to be read, and to suggest sub- 
jects, and the names ot gentlemen best qualified to read 
papers, or to open discussions on the subjects named. 
Manufacturers and dealers in electrical supplies are also 
cordially invited to coliperate by sending on exhibits to the 
care of Mr, BENJAMIN Raopes, Chairman of the Executive 
Committee, at the Casino adjoining the Internationa) 
Hotel, Niagara Falls. Mr. GARRATT will forward on 
application a circular relating to arrangements made 
for transportation with the Trunk Line Passenger Com- 
mittee. 


Boston Society of Civil Engineers.—The regular 
monthly meeting was held at the rooms at the Boston 


& Aibauvy Railroad Station on June 19. President Fitrz- 
GERALD in the chair, 48 unembers and 14 visitors present. 

The following were elected to membership: CHARLES 
H. BARTLETT, Manchester, N. H.; FRANK E, HALL, 
Quincy, Mass.; Frep. 8. HUNTER, Boston; HIRAM NE- 
vons, Cambridge, Mass. 

Mr. THOMAS DOANE gave a shore account of the pro- 
cess of vulcanizing wood. 

Mr. F. F. Forses, Supterintendent of the Brookline 
Water-Works, read an interesting paper entitled “Algz 
Growths in Water Supplies” which was discussed by the 
President and Mr. STEARNS of the Society and by Prof. 
THomMas M. Drowne and Mr. G. M. Rartrer, of Roches- 
Ten, N.Y. 

After a general discussion of the failure of the dam at 
Johnstown, Pa., the Society adjourned. 

S. E, TINKHAM Secretary. 


The American Engineering Societies, for their 
present European tour, have organized the following 
joint Executive Committee : 

Honorary Chairman, 
D. J. WHITTEMORE, Past President A. 8, C, E. 
Chairman, 
Henry R, TOwne, President A, 8, M. E., Mem. A, 8, C. E, 


M, I. M. E. 
Committee. 


O, CHANUTE, Past President A. 8, C. E. 
©. 2. ee Vice-President A. 8. M, E., Mem. 


Tuomas C. CLARK, Mem. A. 8. C. E. 
Pror, F. R. Hutron, Secretary A. S. M. E., Mem. A. I. 


. 
M. E 


WILLIAM H, WILEY, Treasurer A. S. M. E., Mem. A.S. C. 
E., Mem. A. I. M. E. 


A, DempsTER, Mem, A. 8. C. E, 
WILLIAM KENT, Vice-President A. 8. M. E., Mem. A. I. 


JAMES ARCHIBALD, Mem, A, 8, C. E. 

8. W. BALDWIN, Manager A, S. M. E. 

CLARK FisHER, Mem, A. 8,C. E. 

J.T. HAWKINS, Manager A. 8, M. E. 

Dr. HERBERT G. TORREY, Mem. A. I. M. E. 

GEORGE M, BonpD, Manager A. 8, M. E., Mem. A, 8. C. E. 
WILLIAM ForsyTH, Manager A. 8. M. E. Mem, A. I. M. E. 


OBERLIN SmiTH. Mem. A. 8. C. E,. Mem. A. 8S. M. E., 
Mew. A. I, M. E. 


E, V. D'INVILLIERS, Mem, A. I. M. E. 
Treasurer, 


ALFRED E. Hunt, Vice-President A. I. M. E., Mem. A. 8. 
C. E., Mem. I, & S. Inst. 


Honorary Secretary. 
C. E. EMERY, Mem. A, 8, C. E. Mem. A. 8, M. E., Mem, A. 


Secretary. 


CHARLES KIRCHHOFF, JR. Manager A. I. M. E., Mem. 
A. 8. M. E. 


Norr.—Abbreviations: A. S.C, E. represent-the Am- 
erican Society of Civil Engineers; A.S.M.E, American 
Society of Mechanical Engineers; A. I. M.E American 
Institute of Mining Engineers. 


Master Car-Builders’ Association. Annual Conven- 
tion.—The twenty-third annual convention of the As- 
sociation was called to order by President Wm. Mc- 
Woobs at 10.15 4, M., June 25, at Congress Hall, Sara- 
toga Springs, N. Y., a large and representative pro- 
portion of the members being in attendance. 

Mr, D. L, Lounas, President of the village, was in- 
troduced by President McWoops, and gave the mem- 
bers a hearty welcome to Saratoga. In reply, Presi- 
dent McWoops said that the members’ appreciation of 
Saratoga was shown by the fact that they had been 
here before, Were here now, ard in all probability 
would be here again. 

The roll call and reading the minutes of the last 
meeting were dispensed with and the President read 
his annual address. He called attention to the rapid 
growth and prosperity of the many railway clubs, and 
thought the effective work they were now doing was to 
be credited largely to the interest which the national 
associations awakened. It is the task of the railway 
men of the country to see that the vast work of trans- 
portation and distribution is carried on in the most 
efficient manner with the least friction. To do this 
the Rules of Laterchange have been established, and 
they have effected marvelous results in lessening the 
expense of transportation. Our system of interchange 
is the result of many years of study and experience 
by the Master Car-Builders of the country, and we do 
well to be proud of it. No suchsystem exists anywhere 
else in the world. 

There are indeed defects in it, for it is largely th 
result of compromises between those bolding opposit 
opinions; and changes in practice and longer experi 
ence show us each year points in which it can be im 
proved. But with all its defects, itis as great asucce s 
as most of human endeavors. 

After reading his address President McWoop intro 
duced to the convention Hon. Isaac V. RoGers, Chair 
man of the New York Strate Railroad Commission. 

Mr. RoGeks said the New York Commission watche 
with great interest the efforts of the Master Car-Build | 
ers’ Association to promote the objects for which i 
was established, and was well aware of the great bene 


fits which had resulted from its work. He knew of no 
organization which had done so much to reduce the 
friction of transportation; and at the same time that 
itinereused economy it had increas+d safety by the in- 
troduction of standards. Recently be happened to 
notice some statistics showing that in 1875 the average 
cost of freight transportation in the United States per 
ton per mile was a littleover three cents. Iu 1888 it was 
eight-tenths of one cent. This result has been 
brought about largely through the improved methods 
introduced by this Association. He was well aware 
that thesupervision of railroads by the State could 
only be successful when those who supervised in the 
interests of the people and those who supervised in 
the interests of the railways should work in harmony. 

In eonclusion he called attention to two technical 
matters of importance. He wished them to consider 
whether they had not about reached the limit of eeo- 
nomical weight in freight cars. With the high speeds 
now growivug eo common, cars of 60,000 Ibs. and over 
brought a terrible strain on rails, ties,and rolling stock, 
and especially on bridges. Was it not almost time to 
eall a halt? 

The other matter was proper ventilation. He had 
hoped that with the introduction of steam heat would 
come a general atiempt to secure prover ventilation. 
Instead, nothing has been done, and the complaints to 
the Commission of this neglect were very numerous. 

Hon. L. 8. CorFFIN, ex-Railroad Commissioner of 
Iowa, was then introduced, but spoke only briefly, de- 
siring to speak later to the convention on the subject 
of automatic brakes and couplers. 

The Secretary read his report showing the following 
membership: 


Active. Representative. Associate. 
1888 138 90 5 
1859 140 93 5 


In 1888 the total number of cars represented was 755,- 
743. Returns were not all in for the present year, but 
the prospects were that the total would show a slight 
increase. 

The Association has no unpaid bills, but there are 
amounts now due fur which bills have not yet been 
presented amounting to about $350. The members’ 
dues in arrears amounts to about twice that, so the 
Association would have about $350 in its treasury if all 
outstanding dues were paid. 

It was voted that the sessions during the present 
convention be from 10 A. M. to1 P. M., and an afternoon 
session from 3to5o’clock. The Secretary announced 
that the annual dues for the ensuing year would be $5 
asusual. The President appointed the following as a 
Nominating Committee; Messrs. SCHROYER (C. & N.W.), 
TOWNSEND (Alton), VERBRYCK (C. R. I. & Pac.), ADAMS 
(Bost. & Alb.), and CHAMBERLAIN (N. Y. C. & H. R.) 

It was voted that a committee be appointed to draw 
up an address testifying to the appreciation by the 
Association of the services rendered it by its retiring 
Secretary, Mr. M. N. Forney. Messrs, Wau (P. C, & St. 
L.!, Rnopes (C. B. & Q.), and Lenz (Pa. & N. Y.) were 
appointed. 

The following gentlemen were elected as auditing 
committee: J. N. Bagr(C., M. & St P.), Eucenr Cuam- 
BERLAIN (N. Y. C. & St. R.) and JOHN MacKENZIE (Nickel 
Plate). 

Mr. ANGus SINCLAIR was elected an Associate Mem- 
ber. 

An amendment was offered to the by-law stating 
how the place of holding the arnual convention shall 
be determined, and Messrs. MarpDEN, McILwarn and 
ScHROYER were appointed a committee to revise the 
by-law. ' 

The report of the committee appointed to formulate 
a code of rules for the interchange of passenger curs, 
including sleeping, parlor-chair, baggage and express 
vars, was read by the Secretary. The Committee. 
Messrs. BisseLt (Wagner Car Co.) and CHAMBERLAIN 
(N. ¥. CO. & H. R. B.), reported that they had found but 
little interchange of passenger cars existing, with the 
exception of the parlor and the sleeping cars run by 
the Pullman and Wagner companies. Such simple 
agreements as were needed bad been made by those 
companies practising interchange, and were working 
so well that there seemed no need for the Master Car 
Builders’ Association to concern iteelf in the matter 
The only point on which any friction had arisen inthe 
interchange of passenger cars had been through differ- 
ences in the heights of the drawbar. It might, there- 
fore, be advisable for the Association to adopt a stand- 
ard height for drawbars for passenger cars. 

The bad acoustic properties of the hall in which the 
sessions were held, brought about an adjournment at 
th point, and when the members reassembled at 3.20 
Pp. ., the convention’s quarters were changed to an- 
°o hall. 

The report of the above committee was then taken 
uw and discussed in a somewhat rambling way. It was 
} Tetty generally agreed that in any case the subject 
vo rules for passenger interchange were so much less 

portant than other work before the egnventioa that 
t yeould lie overforthepresent. A dispute arose as 
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to whether the Association had adopted a standard 
height for passenger drawbars, and if so, what that 
standard was. It was finally voted that a committee 
be appointed to inquire into the advisability of chang 
ing the height of drawbar on passenger cars an’ to see 
if it is advisable to adopt a new standard height. 

One of the practical ideas brought out in this discus- 
sion was a suggestion of Mr. SchrRoyer’s that stand- 
ards for brake levers and leverages on through cars 
were badly needed. Mr. Marpen (Fitchburg), said the 
center of gravity of a car should be kept as low as pos- 
sible if the car was to run easily and safely on curves. 
Mr, W. G. VAN BuskrrkK (Cleve. & Marietta) said that 
for very many roads it would be a great aivantage to 
have the heights of couplers the same for passenger 
‘ars as for freight. 

The Secretary then read the report of the committee 
on a standard journal box lid for 60,000-Ib. and 40,000-Ib. 
ears. The committee received 17 replies to ita in- 
quiries on this subject. Of these 13 favored the Fletch- 
cr lid ans 3the Hewitt drop lid. All were in favor of 
one size lid for any capacity of car. 

It was voted that the committee be instructed to pre- 
pare drawings and submit them to the Association for 
letter ballot. 

Mr. J. N. LAUDER then read the Report of the Com- 
mittee on Journal Lubrication and the best practice ia 
economizing oil. The report laid all stress on the 
fact that a dust-tight—and as nearly as possible air- 
tight—box was the great desideratum at present. Mr. 
LAUDER told of curs that were running on his Cape 
Cod division equipped with the Bemis box, which had 
run over 100,000 miles with a wear on the journal of 
less than 2y-inch The journals were 4 ins. x 8 ins. 
This box will run from two to three hundred miles a 
day for six months ata time without re-oiling. 

Before adjournment the report of the Committee on 
Car Heating and Car Lighting was distributed. This 
committee, Messrs. F, L. SHEPPARD (Penna.), R. D. 
Wave (R, & D.), and RoBerRT MILLER (Mich. Cent.), 
made a careful inquiry of the extent to which each of 
the various steam heating systems had been adopted. 
They received answers from 45 companies, who re- 
ported 725 locomotives and 1,572 passenger cars 
equipped with the steam-heating appliances of 12 dif- 
ferent systems. 

The committee was appointed with especial refer- 
ence to finding a coupler for steam pipes between 
cars, Which might be submitted for adoption as stand- 
ard by letter ballot. The committee say, however, 
that they do not feel prepared to recommend any of 
the existing devices for a standard of the Association, 
for they believe that the interests of steam beating 
generally will be better served by awaiting a further 
development. They therefore recommend that the 
matter of a standard coupler for steum pipes between 
ears be left open for another year, when it is hoped 
that additional experience will aid in a wise selection, 
especially as the absence of such a standard need not 
materially hinder the application of steam-heating ap- 
pliances to 90 per cent. at least of all passenger cars. 


WEDNESDAY, JUNE 26- 


At the opening of the morning session the officers 
for the ensuing year were nominated ss follows: Presi- 
dent, WM. McWoop (Grand Trunk); Vice-Presidents, C. 
A. Scoroyer (U’. & N. W.), E. W. Grieves (B. & O.), J. 8. 
Lentz (Lehigh Va.); Treasurer, J. Krrpy (L. 8. & M.S.); 
Executive Committee, R. C. BhackaLu(D. & H.C. Co.) 
FR. CHAMBERLAIN (N. Y. Cent.), and F. D. Casanave 
(Penn. Co.) The convention then began the discus- 
‘ion of the Rules of Interchange, which occupied prac- 
tically the whole day. The report of the Committee on 
Arbitration, Messrs. CASANAVE, Rooprs, BARR, MILLER, 
and McILWAINE, was then presented, and the Inter- 
change Rules of 1888 were read by sections and adopted 
or changed according to the committee’s report. On 
Rule 3, as to the defeets for which cars may be refused, 
the committee’s recommendations were adopted. It 
was also voted that “brake levers, heads and shoes, 
and all connections shall not be less than 1% ins. above 
the top of the rails.” The vote was afterward recon- 
sidered, and the clause was finally left as in the ruies 
of 1888. Notice was given that at the next annual ses- 
sion a proposition would be made to require the use 
of safety chains or hangers on brake beams. 

Other amendments to the rules were as follows: 
Clause s, Rule 3, concerning repairs noted by a defect 
card, was amended by striking out the last clause 
which made 6 months the limit of time during which 
the defect card was valid as a voucher. Rule 9, re- 
lating to the removal of wheels and axles, whether 
chargeable to owner, was amended as recommended 
by the committee. Asit pow reads it is an aceurate 
guide as to the responsibility for defective wheels or 
axles. Rule 10,as to wheels loose and out of gauge, 
was stricken out. Rule 11 was changed to provide that 
in repairing cars owned by privates companies, 10 per 
cent. shall be added to the cost of material and labor. 
Rule 12, concerning the home card on cars, was amend- 
ed as proposed by the committee, but afterward a com- 
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mittee was appointed to consider a new form pro- 
posed by Mr. Mac KENZIE. 

Rule 15 was amended to provide that in deseribing de- 
fects in making bills for wheel and axle repairs, di- 
mensions of the defect should be carefully noted. 
Rule 16 was amended by striking out the clause “‘pro- 
vided it cun be determined from the car itself,” relat- 
ing to making repair work conform in detail to the 
original construction, Rule 17 now provides that 
wheels shall be marked on insite with date and 
place of aprlication, and that the wheel may be 
bored or the axle turned not more than yy in. to fit. 
Rule 18 was amended to provide for different types of 
splice for sills larger or smaller than 12 ins. Rule 23 
was amended to provide that in case of a car witb air 
brake apparatus being destroyed, the company de- 
stroying it may pay $50 to the owner, or else repair the 
broken parts and return the apparatus to the owner. 

Rule 25 now providesfthat in making requisition for 
castings for making repairs, the pattern number shall 
be given. A clause was added to Rule 26 providing 
that manufactured articles sha!l be charged at current 
market price at the point used. Rule 28 was altered to 
provide that when a car is damaged or destroyed upon 
a private track, if it was delivered there by a company 
doing switching service for another, the company for 
whom the switching service is done shall be respon- 
sible. The name of the Arbitration and Revision Com- 
mittee was changed to “the Committee on Revision of 
Rules and Settlement of Disputes arising tinder the 
same,” and it was provided that in settling disputes 
notice shall be given to both parties interested to pre- 
sent any arguments in support of their side of the case 
if they wish to do so. 

At the noon hour Hon. L. 8. Corrrin, of Iowa, ad- 
dressed the convention, urging the more rapid and 
general introduction of automatic brakes and couplers 
to avoid the present fearful slaughter of trainmen. 
The committee on a new by-law regarding the choice 
ofa place for holding the annual convention reported 
a plan providing for the proposal of 12 places to be 
voted for by ballot; within 6 months thereafter, the Ex- 
ecutive Committee to make a choice from the three 
places having the highest number of votes, provided 
satisfactory arrangements can be made at one of them: 
Amendments to the constitution were adopted, mak- 
ing joint car inspectors eligible to active membership, 
and providing that associate members shall not be 
dropped for failing to attend the conventions during 
three consecu:ive years. 


THURSDAY, JUNE 26. 


The report of the Committee on a Standard Brake 
Gear for air-brake cars, with a brake-shoe for iron beams 
(Messrs. E. B. WaLi, G. W. Ropes and Gro. HACKNEY) 
was one of the most full and exhaustive submitted to 
the eonvention. The recommendations of the com- 
mittee, which they recommended for submission to 
letter ballot, are as follows: (1) That the maximum 
train pipe pressure he 70 Ibs. (2) That the brake power 
exerted on all freight cars be 70 per cent. of their light 
weight. (3) That the arrangement of brake gear for 
the various styles (with hand brakes at one or both 
ends and with brakes inside or outside connected) be 
according to the standard drawings submitted. (4) 
That all levers be 1 inch thick, all pins be turned to 
14s-in. diameter, and fit within ¢; in., all jaws or clevises 
be of % X 24 in. iron, all rods be of %-in. diameter 
and all other details as shown on drawings. (5) Posi- 
tion of train pipe cock and dummy coupling to be as 
shown on drawings. (6) That the brake b ams for all 
rresent forms of freight cars be required to stand a 
stress of 7,500 lbs. with a maximum deflection of y-in., 
and where it is necessary to use a stronger beam 
that it stand a stress of 15,000 lbs. with a maximum de- 
flection of yy-in. Where the Westinghouse beam is 
used, the plan shown on drawings be standard. (7) 
That waere independent brakes and rubbers are used 
the present standard Christy or Collin rubber be 
maintained. 

The Committee on a Standard Axle for Cars of 60,000 
lbs. capacity reported an axle of the following dimen- 
sions, which willbe submitted to letter ballot: 


Length. Diameters. 





SOGRIE, v0n diode ic iwetewwisees’ ins sins. 
Week Ob..06cescns ee cce: oe na tibewes . 5 ra 
CONSE saceesc0csss vs wee | ¥ 
Dust guard S@at ..... 6. +s eeeereeee : o* 


Length over all,7 ft. }in- Length e. ts ¢. of journals, 
6 {t.3 ins. Diameter at center, 4j ins. 

Mr. McKenna, of the committee, preferred a dust 
guard seat 2} ins. long, and would make the lengths 
over all7 ft. 2 ins., ana length ¢. to ¢. of journals, 6 ft. 
4% ins. 


ExHIBITS AT THE CONVENTION. 


The broad piazza around the inner court of the 
hotel made a very attractive exhibition room fur the 
various railway supply firms. Nearly all the exhibits 
described in our last issue at the Master Mechanics’ 
Couvention at Niagara Falls were brought to Sara- 
toga, and in addition a number of other firms were on 
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band. Car heaters and cer couplers were especially 
prominent. 

The Johnson Electric Service Co., of Milwaukee: 
showed their hermetic car-heater, thermostat and reg 
ulating valve. and Gibbs’ patent coupling. The Peer- 
less Coupler for car heating, made by the Automatic 
Coupler Co. of Detroit, Mich., was also represented. 

Besides the car seats shown at Niagara Falls. the 
Lebndorf Car Seat Co, of Detroit.jMich., and the Wake- 
field Rattan Cou., had interesting exhibits. The Russell 
& Irwin Mfg. Co..New Britain, Conn., showed ajself-clos- 
ing door for passenger cars, with air eheck. The 
Morrell reversible trailing deck ventilators, made by 
the International Mfg. Association, 10 Wall St., New 
York, and the Globe Ventilator Co., of Troy, N. Y.., 
showed their devices. 

In brake beams the “Central,” made by the Michigan 
Ry. Supply Co. of Detroit, was shown by the selling 
agent, Thomas B. Inness; the “National Hollow,” and 
the Westinghouse Were al-o shown. 

In couplers, the Dowling. the Nutting, the Van Dor- 
ston, the Skinner, the Janney, and the Timmes com- 
panies were represented. The latter company also 
showed their improved journal box. Couplers were 
also shown by Curley & Bailey, of Troy, and the 
Dunham Mfg. Co. A 70,000 Ib. boiler car, made by HaR- 
RKISON LORING, of Boston. and equipped with the Jewett 
all metal truck, the Marden brake beam and Loring’s 
patent bolster, was shown at the Fitchburg station. 

The Elmore oil box lid, Johnston’s electric air signal, 
vuleanized fibre dust guards, Hutchins’ freight car 
roof, Wright’s patent fastener for bolts and nuts, the 
Eureka put lock, and Cordley & Hayss’ indurated fibre 
ware, were povelties of especial interest. The journal 
bearings shown by the old and reliable firm of bell 
founders, Geo. R. Meneely & Son, of Troy, N. Y., and 
the models of the Bradley cushioned hammer were of 
note among other exbibits. 


RAILWAYS. 


EAST OF CHICACO. Existing Roads. 
Lancaster & Hamden.—A correspondent, Mr. J, A. 


PRITCHARD, C. E., of Darbyville, O., writes usin regard 
to this enterprise to correct statements made in the 
letter of E. P. BUELL in the issue of June 22. He says in 
substance that the Lancaster & Hamden is defunct. It 
is a failure as an{fenterprise because of its terminal points, 
and no work has been done on it since the beginning of 
1888, He also charges that Mr. BUELL is without per- 
sonal means to carry out his work, and believes him un- 
able to secure any other backing therefor. He further 
states that in making final estimates for the proposed 
road, to make the scheme an attractive one the earth 
quantities were cut down one-half, and it was represented 
that the maximum grades were only | per cent., whereas 
our correspondent knows of a3-mile grade on his own resi- 
dency which was over 80 ft, per mile, 

As forthe Point Pieasant, Adelphi & Northwestern, it 
is the old * Karshner ” road, commenced and partly built 
from Cincinnati to the Hocking coal fields in the 70's. 

We fully agree with our correspondent that it is for 
the advantage of both engineers and capitalists that the 
real facts regarding schemes of doubtful character be 
made known, In publishing letters sent us regarding 
these schemes, we never vouch for the authenticity of 
the statements made, although we shall not knowingly 
publish misrepresentations. Our correspondent writes a 
plain letter ; and if his judgment is not at fault, the scheme 
to which he refers is not worth further mention, and he 
is deserving of the thanks of the profession for his “ ex- 
posé.” If Mr. BUELL wishes to present a defence of his 
statements recently sent us regarding his enter}-rise, our 
columns are open to him. 

Canada .—The following is a partial listof the Canadian 
railways now in the process of construction together 
with the names of the oflicers to whom all communica- 
tions should be addressed: Albert Southern, W, A. Trvu- 
MAN, Secretary, Albert, N. B.; Baie des Chaleurs, Hon. 
TH. ROBITAILLE, President, Quebec, P. Q.; Buctouche 
& Moncton, L. J. DE BerTRAM, President, St. John, N.B.; 
Central of New Brunswick, C. Forp STrevens, President, 
Philadelphia, Pa.; Great Eastern, Jawes Cooper, Presi- 
dent, Montreal, P. Q.; Great Northern, “HARLES N, 
ARMSTRONG, Montreal; Great Northwest Central, Hon. 
F. CLEmMow, President, Ottawa, Ont.; Irondale, Bancroft 
& Ottawa, CHARLES J. Pusgy, Vice-President and Gen- 
eral Manager, Irondale, Ont.; Montreal & Western, E. 
Ropter, Secretary. Montreal; Nova Scotia Central, 
THOos. G. STEARNS, President, Middletown, N. 8.; Ottawa 
& Gatineau Valiey, C. H. MACKINTOSH, Vice-President, 
Ottawa ; Qu’Appelle, Long Lake & Saskatchewan, Git- 

BERT R. PwuGsiey, President, St. John, N. B.; Wood 
Mountain & Qu’Appelle, HuGn SuTHERLAND, President, 
Qu’Appelle. N. W. T.; Cape Breton, and Oxford & New 
Glasgow, COLLINGWOOD SCHREIBER, Chief Engineer and 
General Manager, Canadian Government Railways, Ot- 
tawa, 

Montreal & Western,.—This company is applying for 
a subsidy from the Canadian Government to aid in 
building an extension from St, Therese, P. Q., to Lake 
Temiscamingue. 
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Canadian Pacifie,—_Work is being pushed on the 
line from London to Windsor, and it is expected to have 
the road in operation by the end of the year. 

Lake Shore & Michigan Southern.—This company 
reports the following results from operations for the six 
months ending June 30, 1889, as compared with the sam 
period in 1888: 








1889, 1888. 
Gross earnings ; $8,752,454 $8,671,895 
Operating expenses 5,834,324 5 328,960 
Net earnings $2,918,130 $3,342,935 


American Midland,—An injunction bas been filed to 
prevent this company from laying its tracks across the 
Hancock county fair ground at Findlay, O. 

Wabash Western.—Pursuant to an order of the Pur- 
chasing Committee, to go into effect July 1, the juris- 
diction of this company has been extended over all lines 
east of the Mississippi river. The following appoint- 
ments have been made: M. KNiGat to be Freight 
Manager, with headquarters at St. Louis; H. L. MAGEE 
to be General Superintendent, having charge of trans- 
portation and maintenance of way, with offices at St. 
Louis; J. B. BARNS to be Superintendent of Motive 
Power, with offices at Springfield, [1L.; M. M. MARTIN to 
be Superintendent of the Car Department, with offices 
at Decatur, Ill,; and F, H, McGUIGAN to be Superintend- 
ent of the Western Division, with headquarters at 
Kansas City. The surveys for the line te run from 
Wabash to Laketon, Ind., 10 miles, have been completed. 
A very favorable route is reported to have been secured, 

Pennsylvania,—It is stated that work has commenced 
on the Waverly & New York Bay R, R., which is 
intended to furnish this company a short cut into New 
York, The road will be double-tracked, 

New York, Lake Erie & Western.—Work has com- 
menced double tracking the Orange branch of the Green- 
wood Lake R, R.—The engineers who commenced surveys 
some months ago, for the purpose of finding the most 
feasible route for a short cut between the company’s 
coal flelds and the east, have finished their surveys. It 
is stated that the route selected runs from Forest City 
east to a connection with the Erie & Wyoming branch at 
Middle Valley, a distance of about 25 miles, The maxi- 
mum grade will be about 90 ft, per mile, All ore coming 
from these mines is now shipped by the Jefferson branch 
to Susquehanna and thence by the main line to New 
York, a distance of about 226 miles, The projected line, 
if built, will shorten the distance about 60 miles, 

Michigan Central,—The report of this company for 
the 6 months ending June 30, 1889, shows the following 
results from operations as compared with the same 
period in 1888: 


1888, 1889. 
Gross earnings $6,233,000 $6,535,000 
Operating expenses 4,424,000 4,725,000 
Net earnings. $1,800,000 $1,810,000 


Baltimore & Eastern Shore,—The contract for build- 
ing the bridges on this road, which is to run from Broad 
Cove to Salisbury, Md., 54 miles, has been let to M.S. 
Carter & Co., of St, Louis, Mo, 

Brantford, Waterloo & Lake Erie.—The grading 
and bridging is nearly completed on the lines from Brant- 
ford to Waterford, Ont., 17 miles, and tracklaying will 
begin soon. Nihean, Elliot & Battle, of Brantford, Ont., 
are the contractors, 

Rockaway Valley.—About 2 miles of the extension 
from New Germantown to Pottersville, 4 miles, has been 
graded ready for the rails, J. V. MELICK, of White 
House, N. J,, is Chief Engineer. 

Mt. Gretna,—This narrow-gauge road, which runs 
from Mt. Gretna Par’: to the top of Governor Dick Mt., 
adistance of 74% miles, has been opened for traffic, 
Rowert H, CoLeMAn, of Lebanon, Pa., is President. 

Projects > nd Surveys. 
BPhillips & Rangeley, —We have received the follow- 
lowing information from F. E. TIMBERLAKE, of Phillips, 
Me., Secretary : 

This road is prajected to run from Phillips through the 
towns of Madrid, Redington and Dallas, to Rangeley vil- 
lage, a distance of 27 miles, The route is through a coun- 
try rich in forests of hardwood spruce, cedar and pine 
timber. There are several large lumber mills at Madrid 
and Rangeley. The road will be 2-ft. gauge, laid with 
35 ib, per yd steel rails, and is estimated to cost about 
$6,000 per mile. It will probably be operated in connec- 
tion with the Sandy River R. R. The principal business 
will be in the transportation of lumber, a'though a con- 
siderable amount of passenger traffic is expected from 
sportsmen and tourists, No rigbt-of-way_ has been se- 
cured. H, P CLossen, of Gardiner, Me ,is President. 

Ohio & Northwestern.—lacorporated in Pennsylvania 
to build a Jine of railway from a point on the Youghiog- 
heny river pear Smithton to the village of Latrobe,a 
distance of 25 miles. Among the incorporators are; 
J. J, Mituer, of Pittsburg, and JAMES CAMPBELL, of 
Allegheny. 

Woonsocket & Huntsville.—lIt is atated that survey 
have been made and capital secured for a railway to run 
from Woonsocket to Huntsville, R. LL, a distance of 
about 15 miles, 

SOU THERN.--Existing Roads. 

Mary Lee Coal & Railway Co.—J, A, MONTGOMERY, 
of Birmingham, Ala., President, writes us that this com- 

ny has let the contracts for building lines of railway 


ENGINEERING NEWS 


$C SSS 


from Birmingham to Lewisburg, Ala., 444 miles; from 
Birmingham to Forest City, 14 miles; from Lewisburg 
to Mine 3, 144 miles, and from Lewisburg to Mine 2, 1% 
miles, to Dunn Bros. & Co. Work is now in progress, 

Central R. R. of Georgia.—The contract for building 
that portion of the Savannah & Western R. R. between 
the Ogeechee river and Ohoope, Ga,, 60 miles, will be let 
soon. 

Chattanooga, Rome & Columbus.—It is stated that 
this company is considering building an extension to run 
from Columbus, Ga., via Warm Springs, to Cordele, Ga., 
a distance of about 65 miles.—Reports are in circulation 
that this company and the Columbus Southern R. R. Co. 
will be consolidated and form a through line from Chat- 
tanooga to Quincy, Fla., by means of a road to run from 
Dawson, Ga., to Quincy, which wili be built by the 
Florida Railway & Navigation Co. 

Louisville, New Orleans & Texas.—It is announced 
that this company will build a branch from Lula, Miss., 
to a point on th? Mississ_ppi river opposite Helena, Ark. 

Orange Belt.—A press report states that this road will 
soon be changed to standard-gauge, 

Chattanooga Union.—Poe & Frye, of Chattanooga, 
have the contrac, for extending this road from East End 
to Mountain Junction, 2% miles, 

Louisville, St, Louis & Texas.—This company, it is 
stated, will build a branch from Irvington to Hardins- 
burg, Ky. 

Alabama, Midland.—Rapid progress is being made 
on this road. The grading through Henry county is 
practically completed, and tracklaying between Gordon 
and Dothan, Ala., is progressing at the rate of 1 mile per 
day. 

Cincinnati, Alabama & Atlantic —A mortgage of 
$7,000,000 has been made to the Mechanics’ Savings Bank 
& Trust Co., of Louisville, Ky., by this company. The 
money is to be used in building the line from Tullahoma, 
Tenn., to Somerset, Ky. Locating surveys have already 
been commenced under the direction of the Chief Engi- 
neer, O. H. R. CORNELL, of Tullahoma. 

Louisville Southern.—Track!aying on the line from 
Versailles to Lexington has been completed toa point 4 
miles east from Versailles. About 300 ft, of the iron 
work of the bridge across the Kentucky river at Tyrone 
bas been swung into position. Work on the iron bridge 
across Elkhorn creek will commence soon, 


Projects and Surveys. 


Knoxville & Northeastern.—This company has been 
incorporated in Tennessee by W. K. MoRRISON, of Chat- 
tanooga, T, M. SteGer, of Nashville, J. P. MCDONALD, of 
Knoxville, and others, to build a railway from Knoxville 
to Dandridge, Jefferson county, with branches from the 
main line to Sevierville and Newport, The object of the 
road is to open up large iron mines. 

Wadley & Mt, Vernon.—Incorporated in Georgia to 
build a line of railway from Wadley, Jefferson county, to 
Mount Vernon, Montgomery county, a distance of about 
55 miles, The capital stock is $200,000, 

Leeds & Gadsden.—Right-of-way is being secured 
for this road which is projected to run from Leeds to 
Gadsden, Ala., a distance of 40 miles. G. M. THomMASON, 
of Cornelia, Ala., is interested, 

Georgia,.—Bills will be introduced into the next session 
of the legislature to incorporate the Collins Park R. R. 
Co. and the Franklin, Jonesboro & Covington R. R. Co. 


NORTHWEST.—Existing Roads. 


St. Paul, Minneapolis & Manitoba.—J. M, Spicer, 
of Wilmar, Minn., President of the Wilmar & Sioux Falls 
R. R. Co., writes us that the Sioux Falls, Yankton & 
North Piatt R. R. is a continuation of the Wilmar & 
Sioux Falls R. R. and will run from Sioux Falls to Yank- 
ton, Dak. It is not probable that the road will be built 
this year, 

Duluth & Winnipeg.—A press dispatch from Winni- 
peg, Man., states that this company has decided to do no 
more work on the road until the land grant question has 
been finally settled. 

Northern Pacific & Manitoba.— Work is being 
pushed on the bridge across the Assiniboine river and it 
is expected that it will be completed in time to permit of 
the line being opened for t by August 1. 

Pacific Short Line.— Tracklaying will soon begin on 
the Nebraska & Western division of this road. 

Canadian Pacific.—It is stated that this company 
will soon commence work on the old grade of the Barn- 
sley branch, which was projected to run from Barnsley 
southwest to Boyne, Man., on the Boyne river, a distance 
of about 55 miles, 

Chicago, Burlington & Quincy.—Commencing the 
firstof July, the road running from Burlington, Ia., to 
Keokuk, Ia., 42 miles, now known as the Keokuk & St. 
Paul R. R., will be operated by the St, Louis, Keokuk & 
Northwestern R, R, Theline from Buriington to Quincy, 
ll., 72 miles, now operated as a part of the Iowa system, 
will be operated as a part of the Illinois system, and the 
lines in Iowa will be operated in two divisions instead of 
three as heretofore. The reason of this move is to re- 
duce expenses. 

Jacksonville Southeastern.—Judge J, PHILLIPS, of 
the Illinois Circuit Court, has issued an order placing 
this road in the hands of a receiver. The order was is- 
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sued on the petition of E. Souruworth, of Litchfield, 
Ill,, The petition was based upon the grounds that the 
company refused to pay a judgment obtained against jr 
for personal injuries received by the complainant in , 
wreck on the company’s road in March, 1887. 

Projects and Surveys. 

Waukegan & Southwestern,—Incorporated in Illinois 
to build a railway from Waukegan to a point near Han- 
over Statio n, on the Eigin, Joliet & Eastern R. R. Amony 
the incorporators are: CHAs, 8. Hout, of Lake For est 
Wis., A. T. TownkE, and ARTHUR D. WHEELER, of Chi- 
cago. 

Milbank, Egan & Sioux City.—Organized in Dakota 
to builda railway from Milbank south to Egan, Moody 
county, a distance of about 9) miles. Among the direc 
tors are: D. W. DiaGs, of Milbank, ALFRED Brown, of 
Egan, and others. 

Sioux Falls Southern,—A project is rumored on foot 
to build a railway from Sioux Falls, Dak., south alony 
the western borders of Iowa, Missouri, Arkansas, and 
Louisiana to an outlet on the Gulf of Mexico. 

Chicago Cirele.—Incorporated in Illinois to build a 
railway connecting the Chicago, Milwaukee & St. Pau! 
and the Chicago & Evanston railways, running from a 
point on the former road near Cragen to Deering Station, 
Lake View. Among the incorporators are: C. W. Smiru, 
of Chicago, Gzo. H. PARKER, C, M. GERTz, and ANDREW 
DUNNING, of Jefferson, 


SOUTHWEST.—Existing Roads. 

Missouri, Kansas & Texas.— A press dispatch 
quotes Receiver Geo, A. Eppy as saying that this com- 
pany has purchased the Kansas City & Pacific R. R. and 
will extend it into Kansas City, The contract for build- 
ing the extension between Lancaster & Waxahachie 
Tex., a distance of 17 miles, has been let to J. P 
Hughes, of Fort Worth. Kan. 

Paris, Marshall & Sabine Pass,—At a meeting of 
the directors recently held, the following officers were 
elected: D. H. Scorr, President; KR, D. HASLIP, Vice- 
President; B. J. BALDWIN JR., Secretary; E. J. Fry, 
Treasurer ; and J.W, HART, General Manager. Arrange- 
ments are nearly completed for commencing construc- 
tion. 

Arkansas Midland,.—It is expected that work will 
soon commence on the extension from Ciarendon to 
Little Rock, Ark., a distance of about 50 miles. 

Atlantic & Pacific,—Inducements are being offered 
to this company to build a line from Albuquerque, N. M., 
to within 7 miles of San Pedro, a distance of about 35 
miles, The gap from the end of the proposed road to 
San Pedro, 7 mites, will be built by private capital. 

Missouri Pacifice.—Surveys a rereported in progress 
for a line to run from Fort Scott, Kan., via Rich Hill, to 
Appleton City. 

Mississippi River & Bonne Terre.— Work is ap- 
proaching completion on this road, which runs from 
Bonue Terre, Mo., north to Crystal City, Mo., about 30 
miles, Grading has been completed and tracklaying is 
being pushed. It is expected to have the road in opera- 
tion by Sept, 1. It is announced that upon the com- 
pletion of the line north, surveys will be made for an 
extension south to Doe Run, to open up the lead 
mines in that vicinity. 


Red River, Sabine & Western.—Work on this road 
is progressing rapidly. About 10 miles of the line be- 
tween Nacogdoches and San Augustine has been graded | 
and tracklaying will soon begin. Work will soon com- 
mence on the line between Nacogdoches and Palestine, 
Tex, 

Houston, Central Arkansas & Northern,—Twenty- 
five miles of the line between Monroe and Pine Bluff, 
Ark., has been graded ready for the rails. 

Cleveland, St. Louis & Kansas City.—Work on con- 
struction, which was abandoned some time ago, owing to 
the cancellation of the contract by Baird & Ce,, the con- 
tractors, will, it is stated, be resumed within a few days. 
About 70 miles of the grading has been completed. 

San Antonio & Aransas Pass.— The $10,500 bonus 
asked of the citizens of Laredo has been subscribed, and 
it is expected that the road will be in operation by March 
1, 1890, The road runs from Kennedy Junction to Laredo, 
150 miles, and will open up a fine agricultural country. 
Preliminary surveys for the line were completed some 
time ago. Work is being pushed on the branch to Waco, 
The old roadbed of the Waco & Brazos Valley R. R. will 
be used for the greater part of the way. Contracts for 
equipping the entire line have been let. 

Southern Pacifie,—W ork is being pushed on the line 
from Goliad to Beeville Tex. 

Kansas City & Excelsior Springs .—Incorporated in 
Kansas to build a line of railway from Missouri City to 
Excelsior Springs, a distance of 8 miles. Hammett, Da- 
vison & Co., bankers, of Kansas City, are at the head of 
the enterprise. ° 

Houston Belt & Magnolia,—Surveys are in progress 
on this road, which is to run from Houston to Port Hous- 
ton, Tex., 4 miles. Work will commence as soon as the 
surveys are completed. 


Projects and Surveys. 


Kansas City & Suburban Belt.—It is announced 
that the capital stock of this compAny has been sub- 
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seribed by Philedelphia eanitalists and that the con- 
struction of the roa! will soon commence. The object 
of the real is to furnish a elt line transfer for the 
yorions railways entering Kansas City. E. L. Martry. 
of K»nses City, is President. 
Fort Scott, Pittsburg & Southern.—Chartered in 
Kansosto builda line of railway from Fort Seott, via 
Pittsharg, south through the counties of Bourbon, 
Crawfor4, Cherokee, La Bette, Linn, Allen and Ander- 
<n. in Kansas, ond the county of Jasper in Missouri. 
Among the incorporators are C. H. Hammett, of Ken- 
eas Citv, Mo., and W. D. Forp. Jonn L. Linppure and 
F. W. Lanaon, of P'ttsburg, Kan. 

flerandria & Gainesville.—The citizens of Gaines- 
ville, Tex.. are ag'tating the project of building a rail- 
way from that place to Alexandri», La. 

Appleton City Southeastern—A project is on foot 
to build a line of railwav from Appleton Citv, Kan.. 
southeast to the Johnson City coal fields, about 10 miles. 


ROCKY MT. AND PAC.—Existing Roads. 

Montana Central,—It is annonneed that this road 
will be extendel to Anaconda. Mont.,in the near future. 
Surveys ore already in progress. 

Oregon Pacific.—The eontract for building 20 miles 
of this road east from the end of track to near the sum 
mit of the Cascade mountains has heen letto J S. An 
tonelle and Loring B. Doe, of San Francisco. Work is 
to hegin at onee, 

Pacific Short Line —The city of Ocden. Utah. has 
gronted the Salt Lake Valley & Eastern R: R. a subsidy 
in each and franchises in the shan> of right-of-way, de- 
pot crounds, ete,, amounting te $300,000, 

Oregon & Washington Territery.—Work has eom 
meneed on the.branch from Walla Va'la to Whetstone 
Hollow. a distance of 45 m‘les. It is expected that the 
road will be completed by Sent. 1. 

Oregon Railway & Navigation Co.—At the meet- 
ing of the directors recently held, the following offivers 
were eleeted : EpMuND SMITH, Philadelphia, Presi- 
dent; W.S. Lann. Portland, Ore., first Vice-President; 
W. H. Hotcomr. Omaha. Neb., second Vice-President: 
and THropore Wyzant, Port'and, Seeretary. 

San Gabriel Valley.—Tracklaving isnowin progress 
on the branch of this road from Ramona to Pasadena, 
Cal. 

Rio Grande Western,—Artivles of consolidation of 
thiscompnv and the recently ineorporated State Line 
& Denver R. R. Co.. have been filled. The officers of the 
consolidated companies are: D.C. Doper, President, 
W. F. Couto, Secretary, and C. ©, Drak, Treasurer, 

City & West Portland Park.—T. A. Woon, of Port- 
land, Ore., writes us that the survevs for this road, 
whicb is to run from Portland te West Portland, a dis- 
tance of 6 miles, will cammenes about Julv 15. All the 
right of wav and abont $%5.900 in subsidies have been 
obtained. The road will do passenger business only. 
It is expected to have it in operation hv December. 
C, W. Brown. of Portland, is Chief Engineer. 

Southern Pacific.—It is stated that this company 
has purchase! the Oregonian and Portland & Willa- 

mette Vallev railweys. 

Denver, Colorado Canon & Pacific.—The surveyors 
of this line have reached Hite City. Utah. They report 
a somewhat difflenit passage, but state thet an excel- 
lent line for the read has been secured. The country 
is rich in mines of gold, silver. eoal and other minerals. 
One half of the corns will remain at Hite City and the 
remainder will continue the survey down the cafion. 


Projects and Surveys! 


Los Angeles, San Diego & Yuma,—It is stated that 
the contracts for the grading and tracklaving on this 
road from San Diego to National City. a distance of 
5 miles. have been let and work will begin at once. 
Cont a*ts have been let for 1,109 tons of 54-Ib. steel 
rail, two 25-ton Baldwin locomotives. 4 passenger cars, 
4 freight cars and ten 20-ton flat ears. The principal 
officers of the company are at San Diego. 

Sinslaw & Eastern,—At a meeting of the projectors 
recently beld, it was voted to make the surveys for that 
portion of this road between Florence and Eucene, 
Ore., immediately. Wma. C. Cox, of Salem, Ore.,is in- 
terested. 

Tacoma & Silver Beach,—Incorporated in Washing- 
ton Territory to build a railway from Tacoma to Steil- 
acoom, Among the inecorporators are E. E. Buarr and 
T. W. Loomts. 

Albany & Astoria.—Inecorporated in Oregon to 
build a railway from Astoria to Albany. Among the 
incorporators ar-: Jas. 8. Cowan, W. B. Barr and 
E.J.LANNING. The principal offices will be at Albany. 


RAPID TRANSIT. 


Electric Railwavs.—Bar Harbor, Me.—The State 
Railroad Commissioners have extended for 3 years 
the franchise for an electric railway 3 miles long from 
Bar Harbor to Green Mountain; the line will be oper- 
ated in connection with the rack railway up the moun- 
tain, F. A. CLercve anid F. A. LAvauton, of Bangor, 
Me., are interested, 


Saratoga, N, ¥.—An electric railway to Geyserville is 
projected by Major J. L. BUTMAN. 

Washington, Pa.—The Washington Electric Street 
Ry. Co, bas been organized. Capital stock, $60,000. 

Middlesborough, Ky.—The Middlesborough Electric 
Street Ry. Co. is to be organized, with a capital stock of 
$50,000. 

Nashville, Tenn.—The McGavock & Mt. Vernon 
Street Ry. Co., which has been using electricity, will ex- 
tend the system over all its lines.——The City Electric 
Ry. Co. has been organized by I. T. RoeA, R, W. TURNER, 
P. G. BREEN, and others, 

Cleveland, O.—An electric line for the East End is 
projected. Storage battery cars are to be used. 

St. Paul, Minn.—An ‘electric railway 6 or 10 miles 
long to the Summit Ave. boulevard is to be built by 
Thomas Lowry. 

Waterloo, Ia.—A franchise has been granted for the 
operation of the street railway by electricity. There 
will be a branch to Cedar Falls. 

Santa Fé, N. M.—An electric railway 1s one of the 
newly projected enterprises. 


Dummy Lines.— Birmingham, Ala,—The Birming- 
ham, Bessemer & Powderly Ry. Co. has let contracts to 
J.H. Parsons and J. M. Lovelace. 

Salem, Ore.— The Marion County Improvement Co, 
intends to build a motor line to Silverton. 


Cable Railways.— Pittsburg, Pa.—The Central Trac- 
tion Ry. Co, has let the contract for its new power house 
to C. A. Ralph, at $57,750. 

Baltimore, Md —The Baltimore Traction Co. has ac” 
quired the Citizens’ and Peoples’ lines, and will put ina 
cable system, 

Minneapolis, Minn.—A new company bas been ap- 
plying for an extensive franchise for cable roads, but the 
present company claims to have an exclusive franchise. 


Pneumatic Motors.—It is reported that an agent for 
the government of New South Wales has made a contract 
with a pneumatic motor company in New York, in which 
W. W. DuDLeEy and Jay CooxKE are interested, to use the 
iuventions on street railways in the colony. 


The American Cable Ry. Co., of New York, bas in- 
creased its capital stock from $2,000,000 to $3,000,000. 


Street Railways.—Pittsburg, Pa.—The Forbes Street 
Ry. Co.,the East End Street Ry. Co., and the Hiland 
Ave. Ry. Co., have {been incorporated in the interest 
of the Fifth Avenue Traction Co.; the 3 lines are con- 
tinuous, forming a line 17 miles long, from Boyd St. to 
the Hiland Ave. reservoir. Capital stock, $42,000, $36,000 
and $24,000. GrorGceTl. Wuitney, H. 8, A. STEWART, and 
Gro. Rice are interested. 

Hampton, Va.—The Harpton & Old Point Ry. Co. is 
getting estimates on the cost of building its road, 

Chattanooga, Tenn.—The Chattanooga & North Side 
Street Ry. Co. has been organized by J. A. Hart, W. B. 
MriTcHett and 8. R. READ. 

Columbus, Ga.—A street railway to Wynton will be 
built by Albert Shepherd, 

Montgomery, Ala.—The Montgomery Belt Line Ry. 
Co. has awarded the contract for grading and tracklaying 
to 8. G. Pruitt. 

Greenville, Ala,—A street railway ‘4 mile long, is to 
be built by J. T. Srerver and J. F. STALLINGS. 

Hammond, Ind.—The East Chicago, Hammond & 
Hegewisch Street Ry. Co, has been incorporated by'J.W. 
Um, 8. A. Stevens, and Jonn C, Potugy. Capital 
stock, $500,900. 

Kansas City, Mo.—The Second Street Belt Ry. Co. 
has been incorporated by Major B. F. Jonss, A. E. ST1L1t- 
WELL, and E. L. MARTIN, 

Sulphur Rock, Ark.—The Sulphur Rock Street Ry. 
Co. hus been organized by J. W. 8. BRACKEN, and W. T. 
NeEsBIT. Capital stock, $3,000, 


CONTRACTING. 


Construction Material.—At Washington, D. C., con. 
tracts have been made with the following persons for the 
furnishing and delivery of construction material for 
street improvements during the fiscal year 1889-90: Gran- 
ite curb to Shields & Neelon, John Booth, the Brandy- 
wine Granite Co., the Virginia State Granite Co., and 
Samuel Emery; asphalt blocks and asphalt tiles to the 
Maryland Paving Co.: paving and arch bricks to the 
Washington Brick Machine Co, The commissioners have 
opened bids for furnishing the istrict with cast-iron 
water pipes and valves, terra cotta sewer pipe, and sand, 
granite and broken stone. The bidders for terra cotta 
sewer pipe were A. Lamond, Globe Sewer Pipe Co., Thos. 
Somerville & Sons, and the American Sewer Pipe Co.; 
for cast iron water pipe, J. T. Springman & Sons, McNeal 
Pipe & Foundry Co., Edward L. Dent, Henry A. McShane 
& Co,, Anniston Pipe Co., Chas, E. Barber for the Rowe 
Stevens Manufacturing Co., Wm. Renkle, Shepherd & 
Hurley, Camden Iron Works, Frederick C. Vinney; for 
sand, Henry Lyles, 


Sewer Pipe.—The Sanitary Committee, Montgomery, 
Ala., has awarded the contract for furnishing sewer 
pipe to McMahon, Porter & Co.,“of New Cumberland, 





W.Va. The City Council has decided that in future the 
city will build its sewers instead of having them built by 
contract, 

Dredging.—The following proposals for dredging 
about 150,000 cu. yds, of material were opened June 19 by 
N. H. Hutton, Engineer to the Harbor Board, Balti 
more, 0.: C. W, Nelson, Jr., Baltimore, 10 cts. per cu. 
yd. from harbor and dredged channels, 10 cts. per cu. yd. 
from Spring Gardens, 37 cts. per cu. yd. near Lazaretto 
Point (hard bottom); W.B. Brooks, Jr., Baltimore, 1434, 
1534 and 37 cts.: Baltimore Dredging Co., 14, 15 and 3% cts.: 
L, J. Fobes, Baltimore, 1444, 16 and 40 cts. All bids were 
rejected, 

Street Work.— Richmond, Va.—Contracts have been 
awarded as follows by W. E. Cursnaw, City Fngineer: 
Spall paving, roadbeds: Alois Rick, 95 cts, to $106 per 
sq. yd. according to location; Thos. Barry, 98 cts. to $1.04, 
Granite gutters: Alois Rick, % cts. to $1.08 per sq. yd; 
Thos. Barry, % cts. to $1.9414; J. A. Weissbrunn, % cts 
te $1.4. Curbing, James Netherwood, 22,000 ft.. 82 cts. 
per lin. ft. Corner curbing: James Netherwood, $7.50 
each. Circular curbing: Hutcheon & Donald, $1.30 per 
lin. ft. Flagging: James Netherwood, 52 cts. per sq. ft 

Brooklyn, N. Y¥.—Bids opened recently for granite 
block paving ranged from $2.23 to $3.35 per sq. yd. 

Detroit, Mich.—The contract for Telford granite pay 
ing on Theodore St. bas been awarded to John A. Stewart 
at $2.54 per sq. yd, or $13,887.72. 

Asphalt Paving.—At Syracuse, N. Y., the contract for 
Trinidad asphalt paving on Townsend and James Sts, has 
been awarded to the Warren-Scharf Asphalt Paving Co. 

At Detroit, Mich., the same company bid $3.33 per 
sq. yd., or $27,031.64, for paving Hancock Ave. 

Cement and Stone.—The following proposals have 
been ‘received by the Docks Commissioners, New York 
City: For 300 bbis. of quick setting Portland cement: 
James Brand, $2.40 per bl.; Dickinson Bros, & King,‘$2.41 ; 
Marcial & Co., $2.50; A. ©. Babson, $2.50; Baibler & Co., 
$2.55. The contract was awarded to James Brand. For 
{00 cu. yds. of stone: Daniel C. Donovan, $1.64 per cu. 
yd.; Hudson River Broke Stone Co., $1.65; West Shore 
Trap Rock Co., $1.73; J, A. Bouker, $1.73; Brown & 
Fleming, $1.75; A. J. Howell, $1.80. The contract was 
awarded to D. C. Donovan. 





Jail —The contract for a jail at Bloomfield, Greene Co., 
Ind,, has been awarded to the Pauly Mfg. Co., of St 
Louis, Mo. 


Court House.—The contract for iron work for the 
basement and sub-basement of the new court house at 
Minneapolis, Minn., has-been awarded to the Crown Iron 
Works, of Minneapolis, at $73,518.59 for cast-iron, and 
$40,509.31 for floor beams and channels, 


Fire Hose.—The Fire Committee, Winnipeg, Man., has 
ordered 500 ft of the Baker fabric hose from the Gutta 
Percha & Rubber Mfg. Co., at 90 cts, per ft. delivered, 
with couplings; and 500 ft of the Paragon hose from 
the Toronto Rubber Co., at 884% cts. per ft. 


Trenching and Joint Packing.—The following pro- 
posals for excavating trench for 2,000 ft. of 48-in. main, 
5,400 ft. of 30-in., and 400 ft. of 24-in., about 38,000 cu. yds., 
were opened June 20 by Col, Jonn M. WILSON, U.S. A., 
at the office of the Washington aqueduct, Washington, 
D.C.: T. B. Coyle, 2% cts. per cu. yd. for earth, $2.70 per 
cu. yd, for rock; John Dugan, 38% cts.. $1.52; Wm. 
Ryan & Co., 39% cts., $2; D. Looney, 39 cts., $3.49; Lyons 
& O’Brien, 4 cts., $1.%; Cotter T. Bride, 45 cts., $2.50; 
Andrew Gleeson, 47 cts.. $2.23: A. Davis, Jr., 8 cts., 
$1.25; Owen Patterson, Baltimore, Md., 70 cts., $1.50; Wm. 
H. Mobler, 71 cts., $1.65 ; M. F. Talty, 38 cts..no bid. All 
the bidders, except 0. Patterson, were Washington par- 
ties, For 100 tons of lead and 4,000 Ibs. of jute: Clendenin 
Bros., Baltimore. Md., 4.24 cts. for lead; Rowland A. 
Robbins, New York, 4.49 cts. for lead, and 7.9 and 11.40 
cts. for jute; Wm. C. Codd, Baltimore, 4.60 cts., 6.95 cts. 
for jute, There were no b‘ds for patent jointers. 


Dike.—The following proposals fora brush dike for 
improving the James river were opened June 20 by Col. 
Cc. P. E. Burewywn, U.8, Engineer Office, Richmond, Va. . 
J. F. Bradley, Manchester, Va‘, 95 cts. per lin. ft.; W. 
Jaimson. Berkley, Va., $1.06; Cline & Isaac, Richmond, 
Va., $1.19; Geo. E. Ward, Richmond, Va., $1.19: W. 
Hampton Curtis, Richmond, Va., $1.44; 8. D. Skinner, 
Wilmington, N. C., $1.80; L. A. Guy, Richmond, Va., 
$1.54; David P. Howell, Monroe, N. Y.. $1.674%; Chas, 
Bliven, Norfolk, Va., $1.69; Ronald Gillies, Brooklyn, 
N. Y., $1.73. The contract was awarded to J. F. Bradley. 


PROPOSALS OPEN. 

Bridge.—At Pearl St., New Albany. Plans prepared 
by City Engineer CoLeMAN. THE CounTY BOARD, New 
Albany, Ind. 

Bridge.—Across Smith River. ©. 8. HAMLIN, Leaks- 
ville, N.C. July 15, 

Bridges and Culvert.—Stone culvert, % ft. iron 
bridge, 2 wooden bridges. F. J. O'FLAnenty, County 
Surveyor, Water-Works Building, Kansas City, Mo. 
July 16, 

Bngine.—Automatic steam engine of 50 H. P. for the 
State Reformatory, St. Cloud. Gorpoy E. CoLz, 384 
Jackson St., St, Paul, Minn, July 18, 
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Bridge.—Rebuilding iron bridge of 12 spans over the 
Rappahannock river, GreorGoe J, LIGHTNER, Treasurer 
of the Bridge Commissioners, Falmouth, Va. July 20. 

Jail Work.—Eight steel cells for county jail. A, R, 
Smitu, Clerk of Road Commissioners, Gainesville, Ga, 
July 22, 

Sewer.—At Brooklyn village,O. H, M, FARNSWORTH 
Village Clerk, 219 Superior St., Cleveland, O. July 23. 

Jetty,—Timber jetty in Trinity river. Major O. H. 
Exnat, U. 8. Engincer Office, Galveston, Tex. July 26 

Bridges and Viaducts.—Substructures and Super- 
structures, Bidders must submit plans. Several plans: 
specifications, and dimensions on file in the offices of the 
County Engineer and County Auditor. Tae HAMILTON 
County Boarp oF COMMISSIONERS, Cincinnati, O, 
July 27. 

Water-W orks.— Complete system, with contract for 
1h years. Tue WatrerR COMMITTEE, Helena, Mont., Au- 
gust 1, 

Pumping Engine.— Daily capacity, 15,000,000 galls. 
Tne Boarp or Pustic Works, Nashville, Tenn. Au 
gust 1, 

Bridges.—Two bridges, Bidders must furnish plans 
and specifications, TH COMMISSIONERS OF WASHINGTON 
Cousty, Brenham, Tex, August 12. 


MANUFACTURING AND TECHNICAL. 


Locomotives. The Taunton Locomotive Mfg, Co,, of 
Taunton, Masr,, bas built % new engines for the Boston 
Revere Beack & Lynn, : 

The New York Locomotive Works, of Rome, N. Y., 
have an order for 4 eight-wheel engines for the Mobile 
& Ohio, 

The Rogers Locomotive Works, of Paterson, N. J., haye 
built 4 engines for the Nova Scotia Central. 

The Baldwin Locomotive Works, of Philadelphia, Pa., 
have received an order for 76 engines for the Northern 
Pacific e 

Ryan & McDonald, of Waterloo, N. Y., are building 
several 5-ton engines for contractors’ use and for South- 
ern lumber roads, all narrow gauge. 

The Montana Union Ry, Co, is having 12 consolidation 
engines built ;6 will bave 20x24-in. cylinders, 3 will have 
22x28-in. and 3 will have 18x26-in. 

The Rio Grande Western will order 10 passenger and 25 
freight engines for the new standard gauge service. 

Logging Railways.—The Nashville Lumber Co., of 
Nashville, Tenn,, will build 6 or & miles of logging rail- 
way. 

W.J. McDiarmid & Bro., of Spout Spring, N, C., will 
build 3 miles of logging railway. 

J, FE. Lockley, of Mobile, Ala., and J, O. Thompson, of 


Pensacola, Fia,, will build a logging railway 6 miles long 
near Mobile. 


Pumping Engines.--The Smith Vaile Co., of Dayton 
©., is building for Willett E. McMillan, of Paris, [)l.,a 
set. of 3,000,000 galls. compound pumping engines for 
Seymour, Ind, It has also under construction one 3,000,- 
000 galls, pump for Grand Rapids, Mich., and one 1,500,- 
000 galls. pump for Eau Claire, Wis, They are all for de- 
livery before July 20, 

The Pond Engineering Co., of St. Louis, Mo., has 
sold to the American Water-Works & Guarantee Co., a 
25 H. P. Hoppes feed water heater, and duplex pump 
for North Platte, Neb.; and another heater and pump, 
same size,for Wahoo, Neb. Several large orders have 
been filled for Sheffield grate bars in the southwest. The 
company is resetting 4 boilers with the Jarvis furnace 
for the Quincy Paper Co., Quincy, Ill. 


Cars.—The Litchfield Car & Machine Co., of Litchfield, 
Til., is building 200 refrigerator cars for the St. Louis, 
Belleville & Southern Illinois. 

The Ohio Falls Car Co., of Jeffersonville, Ind., has an 
order for 200 fruit cars for the Louisville & Nashville. 

The U.S. Rolling Stock Co., of New Decatur, Ala., has 
turned out 20 fruit cars for the Georgia Central, 

The Missouri Car & Foundry Co., of St. Louis, Mo., has 
an order for 300 refrigerator cars for the Louisville & 
Nashville, and 300 box carsfor the Wabash Western. 

The Indianapolis Car Co. has completed 100 fruit cars 
for the Louisville & Nashville, and has an order for 500 
box cars for the Cincinnati, Jackson & Mackinaw. It is 
bidding for 1,000 box cars for the Northern Pacific. 

The Haskell-Barker Car Co., of Michigan City, has an 
order for 300 box cars for the lowa Central. 

Track Material.—The Louisville & Nashville Ry. Co. 
has made a contract with the Tredegar Iron Works, of 
Richmond, Va., for spikes; with the Springfield Iron 
Works for splice bars; and with the Upson Bolt & Nut Co, 
for bolts. 

Dump Cars,—Ryan & McDonald, of Waterloo, N. Y., 
have put ina large amount of new plant, and are now 
turning out about 20 side and rotary dump cars per day. 


The Baldwin Locomotive Works, of Philadelphia, 
Pa., will build a 6-story building, 80 x 80 ft., for storing 
patterns; alsoa i-story sand and oil house, 138 x 34 ft, 
The buildings will be fireproof and will cost about $75,000, 

Boilers.—The Abendroth & Root Mfg. Co., of 28 Chiff 


St., New York, reports sales of the Root sectional safety 
boiler to the Atlas Paper Co., of Appleton, Wis,, 175 
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H. P.; 600 H. P, to 8S. George, Wellsboro, W. V.; 906 H. P. 
to the Remington Paper Co., Watertown, N. Y.; anda 
new plant to G. L, Jaeger, of New York City. 


Engines.The Westinghouse Machine Co., of Pitts- 
burg, Pa,, reports its business in engines as very good; 
the orders for May aggregated 82 engines, making 4,500 
H. P., of which 2,200 H. P. was for compound engines. 
Two more engines have been sold to the Council Bluffs 
Electric Light & Power Co., a third compound engine to 
the Baldwin Locomotive Works, and a compound en- 
gine to the electric light company at Hayward, Cal. 


Steam Plant.—The plant of the Claus Spreckels sugar 
refinery, at Philadelphia, Pa., consists of 30 Babcock & 
Wilcox boilers, which are located on the first and second 
floors of the building. Each boiler is fired by a pair of 
Rooney mechanical stokers, making 60 stokers in all. 
The stoker plant, together with the complete coal con- 
veying apparatus, is put in by Westinghouse, Church, 
Kerr & Co,, of New York, and is so arranged that the 
coal is handled mechanically, and without manual labor, 
from the time the car of coal isdumped until the ashes 
are shot into the ash vault. Mr. Spreckels has contracted 
for 31 Westinghouse engines asa part of the power plant; 
15 of these engines, each of 60 H. P., are for driving the 
centrifugal dryers, each engine being coupled direct to 
its own dryer, dispensing altogether with line shafting. 

The Troy Public Works Co. has been organized to 
succeed the firm of Sherman & McDonough, contractors, 
West Troy, N. Y. President, R. W. SHERMAN; Treasurer 
and Secretary, M. McDonovuau. 


The Mount Vernon Bridge Co., of Mount Vernon, 
O ,is now under the management of W. A. AIKEN, for- 
merly with the Morse Bridge Co.; W. H. Pratt, for- 
merly with the Edge Moor Bridge Co,, is Superintendent; 
and J. T. WAtnwricat, formerly with the Pittsburg 
Bridge Co., is Engineer. See: 

Silica-Graphite Paint is a product put on the market 
by the Jos, Dixon Crucible Co., of Jersey City, N. J. It 
is warranted to stand extreme cold and changes of tem- 
perature, cannot be touched by rust, and is proof against 
the influence of salt air. It is three times the bulk of 
white-lead and twice that of mineral paint, weight for 
weight, and is guaranteed by the makers to cover fully 
twice the surface of either class of paints. It comes in 
all shades from slate to a jet black. It is as good for 
iron as for wood, and well-attested letters show it as 
lasting on tin roofs, in excellent condition, for 15 years, 
The price, ready mixed, varies from $1.30 to $1.50 per 
gall., in quantities ranging from 5 to 50 galls. 


Tie Plates and Frogs.—The Keystone Wrecking Frog, 
manufactured by the Dunham Mfg. Co., of Boston, 
Mass., 18 giving excellent satisfaction. Owing to in- 
creased facilities for its manufacture, the price has 
recently been materially reduced. A number of roads 
have just placed trial orders with this company for the 
Servis tie plate ; managers are investigating its merite, 
and a number of roads that have had the plate in use for 
some time past, and subjected it to critical tests, are con- 
templating using large quantities in the immediate 
future, 


BRIDCES AND CANALS. 


Bridge Notes.—Newark, N,. J.—The Lehigh Valley 
R. R. Co. will build a new bridge over the Morris canal 
for the Bridge Committee, at a cost of $2,200. 

Sunbury, Pa.—Tbe two bridges between Sunbury 
and Northumberland, belonging to the old Northumber- 
land Bridge Co., are to be sold, with the franchises. 

West Chester, Pa.—The Chester County Commis- 
sioners will build 1 iron and 2 wooden bridges. 

Williamsport, Pa.—The contract for replacing the 
Market St. bridge has been awarded by the Williamsport 
Bridge Co. to the Berlin Iron Bridge Co., of East Berlin, 
Conn. It will be a parabolic truss structure, exactly 
similar to the one which was washed out after having 
been three years in service. There will be 5 spans of 
200 ft. with a roadway 18 ft. wide. 

Williamsport, Md.—The Cumberland Valley Ry. Co, 
has awarded the contract for its Potomac river bridge 
to the Union Bridge Co., of New York. 

Greenville, S. C.—An iron bridge will be. built across 
the Reedy river, 

Milledgeville, Ga,—The contract for the Oconee river 
bridge has been awarded by the County Commissioners 
to W. H. Crafts, of Atlauta, at $11,660. 7 

Abbeville, Ga.—The Savannah, Americus & Mont- 
gomery Ry. Co, will build an iron bridge across the 
Ocmulgee river, 

Astor, Fla.—The Florida Southern Ry. Co. will buiid 
a bridge over the St. John’s river. 

Belleville, Mich.—The contract for the iron bridge 
over the Huron river, 244 miles east of the city, has been 
awarded to the Stmih Bridge Co., of Toledo, O., at $3,902. 

Bay City, Mich.—The $48,000 bridge bonds have been 
sold to 8, A, Kean & Co., of Chicago, at $50,715. 

Riverton, Ill.—The Detroit Bridge & Iron Works have 
completed the Wabash Ry. bridge over the Sangamon 
river. There are two spans of 180 ft. 6 ins, 

St. Cloud, Minn ,—The $80,000 bridge bonds have been 
sold to B. Lake Bros., of New York, at $5,482 premium, 
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Sioux Falls, Dak.—The contract fer the Sixth St. 
bridge over the East Sioux river has been awarded to the 
King Iron Bridge & Mfg. Co., of Cleveland, O., at $4,700 
for superstructure only. 

Bismarck, Dak.—A pontoon bridge is projected simi- 
lar to the one at Sioux City, Ta. 

Kansas City, Kan,—The County Commissioners have 
appropriated $60,000 for the construction of the Eighth 
St. bridge across the Kaw river. Plans and specifications 
are being prepared, and the contract will be let in August. 

Kansas City, Mo.—Contracts have been awarded as 
follows by J, F. O’FLAHERTY, County Surveyor: Front 
Ave. bridge, Kansas City Bridge & Iron Co,, $2,445; abut- 
ments, A. Keating, $7,750. Little Blue bridge, Leaven- 
worth Bridge Co., $1,280; piers, $6 per cu. yd. 

Del Rio, Tex.—A company is being organized to build 
an iron bridge across the San Felipe river. 

Canadian City, Tex.—The Berlin Iron Bridge Co., of 
East Berlin, Conn., has the contract for an iron bridge 
over the Canadian river. 


The Pennsylvania Railroad has let contracts for the 
construction of 3 new arched stone bridges over the 
Little Conemaugh river, Pa., to replace the 2 old iron 
plate girder bridges and the old stone viaduct, which 
were destroyed by the recent flood. Two of these new 
bridges will be 150 ft. in length each, one of two 
spans, wide enough for a double track, and the other 
for three tracks. The old stone viaduct at Viaduct 
Station, which was built at the time of the original con- 
struction of the Pennsylvania Central Railroad main 
line, is to be rebuilt with 2 spans of stone semicircular 
arches, 60 ft. high, over the Conemaugh river, Contracts 
have been awarded as follows: the Lewiston bridge 
across the Juniata to M. P. Roberts; the Granville 
bridge to the New Jersey Steel & Iron Co.; May's 
bridge and the Manayunk bridge to Cofrode & Saylor, 
The new South Fork and Conemaugh bridges will be 
of stone. 


The Louisville & Nashville Railroad is improving 
its bridges and replacing wooden with iron or steel struc- 
tures. The bridge across Licking river is to have 
two spans, each 163 ft. in length. and the masonry work 
has already been begun. On the St. Louis division, where 
the largest of the bridges will be built, the new steel 
structure over the Wabash will have 5 spans, each 180 ft. 
in length, all of steel oriron. At Muldraugh’s Hill two 
bridges will be built, each 600 ft. inlength. At Rolling 
Fork, on the main stem, another large structure will be 
replaced by an iron bridge. It will have two spans, each 
being 163 ft. in length. Theseare the larger structures to 
hve built, but the company has Jet the contracts for the 
renewal of 10 or 15 others, ranging in length from 40 to 
200 ft. The contracts are divided between the Louisville 
Bridge & Iron Co.; the Detroit Bridge Co., of Detroit, 
Mich.; the Shiffler Bridge Co,, of Pittsburg, and the 
Pheenix Bridge Co., of Phoenixville, Pa. 

Canal.—Chesapeake & Ohio.—The contract for repair- 
ing the Georgetown level has been awarded to Becker & 
Blundor, of Georgetown, D. C. 


Viaducts.—_Kansas City, Kan,—The plans for the 
proposed viaduct on Bridge street over the Missouri 
Pacific Ry. Co’s. yards in Kansas City, Kan., has been 
completed. The cost of the structure, according to the 
estimate of City Engineer BOEKE, will foot up to $32,000. 
The viaduct willbe 24 ft. wide, with an addition of 6 ft. 
for foot walks. and about 488 ft. long not including the 
approaches, which will be 240 ft. at each end. 

Denver, Col,—_Work has been commenced on the 16th 
St. viaduct. 

Denison, Tex.— The city willl appropriate about 
$5.000 towards a viaduct over the Missouri, Kansas & 
Texas tracks. 


ELECTRICAL. 


Electric Light.—Bangor, Me.—The contract for an 
electric light plant of 165. lights capacity has been 
awarded to the Brush Co,, at $25,909. The plant will be 
operated by water power. 

Dedham, Mass.—The Dedham Electric Light Co. has 
been awarded a contract. 

Springfield, Mass,—The Boston & Albany station will 
be lighted by the Edison System ; the plant will be driven 
by 2 Westinghouse compound engines, of 65 H. P., 
coupled directly to the shafting. 

Hamburg, N, Y.—The new land company proposes to 
putin an electric light plant. 

Moorestown, N. J.—A contract for plant has been 
made to the Thomson-Houston Co., at $12,834 ; there will 
be 2 compound engines, of 60 H. P. each, a 150 H. P. 
boiler, and 2 dynamos of 650 lights each, 

McKeesport, Pa,—A contract for lighting the city 
has been awarded to the Edison company; Stern & Sil- 
verman, of Pittsburg, will put up the polesand wires. 

Lexington, Ky.—The Citizens’ Electric Light & Power 
Co,, capital stock, $100,000, will put in a plant. 

Hyde Park, Ill.—An electric lighting contract has 
been made with the Thomson- Houston Co. 

Faribault, Minn,—The City Council has accepted the 
proposition of the Thomson-Houston Electric Light Co, 
to furnish arc lights on the streets at $100 each per year- 
The company will at once proceed to put if a plant. 
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Walsenburg, Col,—The Walsenburg Electric Light & 
Power Co, bas put in an Edison system with 500 lights of 
1ic.p. The company has an exclusive frenchise. 

Plattsmouth, Neb.—An electric light company has 
been organized. Capital stock, $30,000. 

Denison, Tex.—The Thomson-Houston Co. will put in 
a plant shortly. Power will be furnished for a street 
railway to Sherman. 

Woodland, Cal.—The trustees bave contracted with 
the electric light company for 13 arc lights at $8 per month 
each, 

Hamilton, Ont.—There is considerable discussion over 
the question of city lighting. 

Electrical Subways.—The Standard Electrical Sub- 
way Co. has been incorporated at Albany, N, Y., by 
Joun J, WILSON, Epwarp B. Housrep, and HAarvsEY L-+ 
KENNEDY. Capital stock, $250,000. Thé principal office is 
in New York. 


WATER AND MUNICIPAL. 


Protection from Anchor Ice.—An automatic screen 
to protect inlets from the entrance of impurities and 
from the cutting off of the supply by anchor ice, has 
been patented by J. G. FALcon, submarine diver and 
contractor, of 116 Dearborn 8t., Chicago, Ill. Air is 
pumped into the well or trap at the mouth of the inlet, 
and rising to the surface, passes out through the screen 
against the inflow of water; for extensive water supplies 
a cylindrical screen is placed in the well, with buckets 
attached, which are inverted over the air supply, so that 
the air drives the cylinder and then escapes through the 
cylinder as above ; a scraper may be attached to remove 
any ice or other substances not removed by the air. For 
further particulars address J, G. FALCON or T. M, 
NELSON, at the above address. 


Cleveland, O.— The Water-Works Trustees have is- 
sued their report for 1888. It is stated that the new 
tunnel can be completed by April, 1890. There are now 
256 miles 3,239 ft. of low service pipe, 19 miles 476 ft. of 
high service pipe, 2,894 hydrants and 5,591 gates; also 
1,525 meters and 27,516 services. The total amount of 
water pumped was 8,491,(91,152 galls. at the Division St. 
station, and 127,324,650 galls. for the high servive districts 
JOHN WHITELAW is Superintendent and Engineer. 


Bradford, Pa.—The Water Commissioners have pre- 
sented their report for 1888. In March a leak caused 
25 ft. of the bank to be washed away; the break was re- 
paired and the dam strengthened for its entire lengtb, 
There are 83,402 ft. of pipe and 202 gates. C.J. LANE is 
Superintendent. 


Negaunee, Mich.—The City Recorder, in his report 
for the year ending March 19, states that 7,559 ft. of pipe 
were laid ; there are now 9 miles, 628 ft, of mains and 32 
hydrants. 

Winsted, Conn.—The report of the water-works has 
been presented for the vear ending May 1, 1889, giving 
details of expenses, receipts, etc. 


Amsterdam. N. Y.—The Water Commissioners have 
presented their report for the year ending April 30, 1889, 
During the year 4.656 miles of pipe were laid, 54 hydrants 
and 57 gates set ; making a total of 19.776 miles of pipe 
1% hydrants and 260 gates. The contract for the river 
crossing was let at $3.60 per lin, ft. Contracts for pipe 
and castings were let to the Donaldson Iron Co., of 
Emaus, Pa,, at $26.71 per ton and 2% cts. per Ib. and tu 
Charles Miller & Son. of Utica, N. Y., at $25.75 and 244 cts. 
A, H. DeGrarr is Suverintendent and Engineer. 


Middletown, Conn.—The Water Commissioners have 
issued their report for 1888. During the present year it 
is proposed to lay 2 620 ft. of 3.4and 6-in. mains. There 
are now 18.25 miles of pipe and 103 hydrants. W. F. 
Burrows is Superintendent. 


La Crosse, Wis.—The Board of Public Works has is- 
sued its report for 1888. During the year 12,218 ft. of 
pipe were laid and 35 hydrants set; there are now 99,719 
ft. of pipe and 172 hydrants. The total amount of water 
pumped was 810,236,724 galls. There were 2,238.9 ft. of 
sewers built, and there are now 3,06 miles of sewers, 50 
manholes and 82 catch basins, 


New Bedford, Mass.—The Water Board has pre- 
sented its report for 1888, The ques‘ion of waste is 
touched upon, and it is stated that the meter charges are 
so low that consumers can afford to use the water with- 
out restraint. The distributing reservoir has been im- 
proved. During the year 27,055 ft. of mains were laid, 
and 1,586 ft. removed, 48 hydrants and 74 stop gates set 
there are now 59,2 miles of pipe, 445 hydrants, 615 gates 
and 108 meters. The total consumption was 1,229,841,704 
galls. There are tables of rainfall and engine perfor- 
mance, and a summary of statistics in the form suggested 
by the New England Water-Works Association, Mr. 
R. C. P. CoGGESHALL is Superintendent. 


Newton, Mass.—Mr. ALBERT F. Noyes, City Engi- 
neer, has presented his report for 1888, A stone arch 
bridge, with 3 arches of 21 ft. span and 4 ft. rise, is being 
built; and the Boston Bridge Works have a contract for 
an iron bridge on masonry abutments at Washington St. 
Details are given of the work done, and the cost of the 
same, The rules of the Board of Health are given in 
full, 


ENGINEERING NEWS 


Zanesville, O.—The Trustees of the Water Works 
have issued their report for the year ending April 1, 1889. 
The amount of water pumped was 1,033,662,097 galls. 
During the year 9,259 ft. of pipe was laid and 13 hydrants 
set; there are now 44 miles 122 ft. of pipe. KR. M.Sauris 
Superintendent, and F. KIMBERLY Assistant Superin- 
tendent. 


Rockford, Ill.—The Superintendent, Jonn T. LAKIN 
has issued his report for 1888, The total amount of water 
pumped was 716,651,741 galls. The supply is pumped di- 
rect from artesian wells. 


Waltham, Mass.—The Water Commissioners have is- 
sued their report for 1888, During the year 11,123.8 ft. of 
pipe were added, making a total of 36 miles 2,302.9 ft., 
there are 23 miles 2,478 ft. of services. A summary of 
statistics is given,in the form suggested by the New 
England Water-Works Association. Gro, E, WINsLow 
is Superintendent. 


Peabody, Mass.—The Water Board has issued its re- 
port for 1888. During the year, 2.942% ft. of pipe were 
laid and 5 hydrants set; there are now 135,654; miles of 
pipe. A new siuice is to be built and the dam repaired 
The total amount of water pumped was 251,851,540 galls, 


Newport, Ky.—The Trustees have issued their report 
for 1888 At the reservoir a part of the work has been 
done for changing the effluent system. There are 26.89 
miles of pipe} and 89 meters. B. R. Morton is Engineer 
and Superintendent. 


Medford, Mass.—The Water Commissioners have is- 
sued their report for the year ending Feb. 1, 1889, The 
supply of water has been ample, and of excellent quality, 
There were in January, 38 miles, 2.743% ft. of pipe 184 
hydrants, 294 valves and 11 meters. R. M. Gow is Super- 
intendent. 


Sewers.— Gloucester, Mass.—Mr,. E. W. Bowvircn, 
C, E., of Boston, will make surveys and report upona 
system of sewerage. 

Lowell, Mass.— The ‘Committee on Sewers has 
awarded the contracts for building the Hudson, Wash- 
ington, Oakland, Garnet, White and London St. sewers 
to Edward Cawley, the lowest bidder. 

Superior, Wis.—Mr, RuDOLPH HERING, C. E., of New 
York, bas made a report upon the general features of a 
sewer system, and has been instructed to prepare com- 
plete plans. 

Greeley, Col,—It is proposed to incorporate a sewerage 
company. The object is to sewer the city through its 
main alleys and charge a moderate price for tapping the 
same and a yearly rental for the use. 

Portland, Ore.—An ordinance has been passed author- 
izing the construction of the Johnson creek sewer. 

Helena, Mont.—The second issue of sewerage bonds, 
for $130,000, have been sold to N. W. Harris & Co., of 
Chicago, T)l., at $7,725 premium. 

Hastings, Neb.—A vote will be taken July 16, on the 
proposition to issue $75,000 in bonds for a sewerage sys- 
tem. 

Grand Island, Neb.—The contract for the new sys- 
tem of sewers has been awarded to Phillips & Stanley. a 
local firm, at. $33,247.50. The engineers are ROSEWATER 
.& CurRIsty, of Omaha, 

Fort Worth, Tex.—The city engineer is making sur- 
veys for 13 miles of sewers on the Waring system in the 
western part of the city. There are now 11 milesin use, 

Louisville, Ky.--City Engineer ScOwpEN has pre- 
pared plans and specifications for the sewer extensions: 
the work will cost $300,000. 

Middlebarough, Ky.—The Middleborough Town Co. 
will put in a system of sewers. 

Pontiac, Mich.—Plans for the new sewerage system 
have been prepared by Mr. PARKER, C. E. 


Water-Works.— Maine.—Elisworth. It is proposed 
to obtain a supply of water from Branch Pond stream, 
and pump it to a reservoir of 800,000 to 1,000,000 galls. 
capacity, or a stand-pipe of 300.000 galls. capacity. 
About 74% miles of pipe would be :equired, Mr. B. R. 
CLARKE, the engineer, estimates the cost at $67,672. 

Connecticut.—Windsor Locks. A. C. Hawkins & o., 
of Springfield, Mass., have commenced on their water- 
works contract. The stand-pipe will be 110 ft. high and 
2) ft. diameter. Mr. DunHAM(of Dunham & Paine, 
Cleveland, 0.) is the engineerin charge. 

New York.—Brooklyn. Ata meeting on July 1, the 
Board of Aldermen adopted a resolution authorizing the 
Commissioner of City Works to carry out the work, ac- 
cording to the plans already prepared by Mr. VAN 
Buren, for the extension of the water supply system 
from Rockville Centre to Massapequa Pond, including a 
conduit from Baldwin's Pond to the Ridgewood pump- 
ing station, For this work $4,500,000 will be appropriated. 
—-Syracuse. Mayor Krrx has appointed the Water 
Commissioners as follows; JAMES B. Brooks, Wm. H. 
WARNER, CHAS. HuppaRpD, WM. K. Niver, Perer B. 
McLENNAN and Henry J. Mowry.——Silver Springs, 
Work has been commenced.—Malone. The new works 
are completed. Water is brought from a spring 7 miles 
distant direct to the distribution system of 12, 8,6 and 
4-in. pipes ; there is a reservoir of 3,000,000 galls. capacity, 
which will be used only in case of emergency.——Am- 
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sterdam, Superintendent DeGRarr is making surveys 
for an additional water supply.——Richmondville. The 
dams of the 2 reservoirs above the Gity are to be ex- 
amined, 

Pennsylvania,—Kutztown, The Kutztown Water 
Co. has been incorporated by 8. D. Kutz, CHAS, MILLER, 
J. D.SHARIDIN and J.S. TREXLER, of Kutztown, and 
R. B. Kinsky and Peter D. WARNER, of Reading, 

Maryland.—St. Michaei’s, Water- works are projected; 
the supply to be taken from artesian wells. For particu- 
lars address H, C. Dopson.——Cumberland, New and 
larger mains are needed to furnish an adequate supply 
to the west side. 

North Carolina.—Statesville. Water-works are pro- 
jected, and correspondence from contractors is invited. 
Population, 4,000, For particulars address the mayor. 
D A. MILLER. 

South Carolina,—Columbia. A pipe will be laid to 
connect the reservoir with the Congaree river; cost, 
$5,000, Orangeburg, The water-works built by Mr. 
CORNELSON were tested June 24, with satisfactory 1e- 
sults. 

Georgia,—Washington. Water-works are projected. 
For particulars address the mayor, 

ilabama,—Fliorence. Jobn ©. Martin, of Nenia, ©., 
is negotiating for the contract to build the water-works, 
——Girard. The water company of Columbus, Ga., has 
been asked to extend its pipes across the river to this 
place, 

Tennessee.—Erin. It is proposed to obtain a water 
supply from a spring 1% miles distant.—— Manchester. 
Mr. J. E. Thomson has ordered machinery for the pew 
works.——Nashville. The Board of Public Works will re- 
ceive bids until Aug. 1 for a pumping engine of 15,000,- 
000 galls. daily capacity. ——Knoxville. Water-works are 
projected for South Knoxvills. 

Kentucky.—Danville. Water-works are projected by 
the town trustees. Shelbyville. Proposals are invited 
for building works. Address Lynn T. GruBper,—— 
Georgetown. Work has been commenced by Nichols & 
Patterson, the contractors. 

Ohio.—Cleveland, There are 2°5 miles of water pipe in 
use, and 24 miles of pipe will be laid this year, There are 
28,000 in water connections,1,700 of which are metered. The 
income water rates this year will be $420,000. A new tun- 
nel, 9,200 ft, long, is being built under the lake to furnish 
an additional supply of pure water, at a cost of $50,000. 

Illinois —Pinckneyville. The town has made a prop- 
osition to the General Manager of the Cairo Short Line 
to pay for the water privilege of Breeze Lake for a term 
of 12 years and contribute $6,000 toward the construc- 
tion ‘of the works, allowing the Short Line to use the 
water, provided the repair shops are located here. 

lowa,—Missouri Valley. Proposals are invited for 
building water-works. There will be a reservoir of 
1,000,000 galls. capacity, a brick station 26 x 6 ft., a com- 
pound duplex pumping engine of 500,000 galls. daily ca- 
pacity ; 3 miles of 4 to 12-in. pipe, and 15 hydrants. Ad- 
dress J.S. WaTTLes, City Engineer, 

Minnesota,—Adrian. Water-works are to be built, at 
a cost of $10,000,——-St. Paul, The Water Board has laid 
15 miles of pipe this year and wil! lay 15 miles more, 

Nebraska.—¥Fremont. The City Council wants bids 
for $35,000 water-works extension bonds. 

Montana.—Helena, The city is advertising for bids 
for furnishing a supply of water for 15 years; the bids 
will be opened Aug, 1. Mr. Geo. F. Woolston has made a 
proposition to furnish a supply and putin 200 hydrants if 
the city will agree to pay $20,000 a year for 20 years.—— 
Bozeman. The works are underconstruction. Mr. Gray, 
of Chicago, is the contractor for the reservoir, About 3 
miles of pipe are laid.—Great Falls, The works are 
being built, the supply will be pumped from the Mis- 
souri river. Mr. Ira Myers is at the head of the com- 
pany, which has a 15 years’ contract with the city. 

Missouri.—St, Charles, Since the failure of the big 
water tank, the St. Charles Water Co. has been pump- 
ing the supply direct into the mains; the plan works 
well, and it may be some time before the new tank is 

built. 

Texas,—Alvarado. The St. Louis, Kansas & Texas Ky. 
Co. will build a reservoir of 31,000,000 galls. capacity. —— 
Bastrop. The Bastrop Improvement & Investment Co. 
will build water-wcrks. President, J. C. BUCHANAN. 
Capital stock, $100,000.—-Denison. The Denison Land & 
Investment Co, will build water-works.-—— Meridian. 
Water-works are projected, For particulars address the 
mayor.——Tyler. The water company will put in 530 ad- 
ditional hydrants, 

Colorado,—Erie. The town reservoir gave way re- 
cently, and the flood caused some damage to adjacent 
farms. 

Oregon. .—Ashiand. Bonds of $50,000 are to be issued to 
build water-works, The water will be piped from moun 
tain springs 10 miles distant, 

Washington Territory.—Tacoma, The present water- 
works and water supply are inadequate, and several pro- 
positions and applications for franchises have been made. 
—-Seattle. A 2-in water pipe is being laid through the 
burned district of the city. 
= California.—San Diego, The San Diego and Coronado 
water-works have been sold to the New,Mexican Land & 
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Colonization Co., of Boston, Mass,, which is controlled by 
an English syndicate, E. 8, BaBcock, of the Coronado 
hotel, will remain as manager. Vice President Benson. 
of the Chicago, Kansas City and St. Paul Ry. Co., is at the 
head of the enterprise, The price paid was $1,330,000,—San 
Bernardino, The City Engineer has prepared an estimate 
of the cost of the works to be built by the city: 12-in. 
mains, 10 and &-in. feeders, 6-in, laterals, $97,000; pipe 
layin, ete., $55,000; total, $142,000, 

Ontario._Toronto, New proposals for pumping en- 
gines will probably be advertised for. 


Special Reports of Water-Works. 


Brewer, Me.—F. A, FLoyp, Secretary, has sent the fol- 
lowing: 

The works will be extended to and in South Brewer. 
For this purpose 18.000 ft. of 6and 4in_ pipe has been pur- 
chased. There will be located on this extension 10 hy- 
drants. 

The Weirs, N. H.—We are indebted to Irvine A, WaAt- 
son, Concord, N. H., for the following: 

The Weirs Water Co, propose to build works costing 
from $15,090 to $20,000, Water will be pumped to a reser- 
voir from Lake Winnepiseogee. The permanent popula- 
tion is about 100, but the summer population ranges trom 
1,000 to 10,000, Capital for construction has been secured 
by private subscriptions for stock, provided the town of 
Laconia rents a number of hydrants. Address IRVING A. 
WATSON, or Dr. G. P. Conn, both of Concord, 

Cottage City, Mass.—The mains will be extended 
1,900 ft. this season, to afford fire protection to Narragan- 
sett, 

Grafton, Mass.—A 1,000,000-gall. pump and a 65 H. P. 
steel boiler bave been contracted for. Two artesian 
wells will be sunk for use in dry weather 

Holyoke, Mass,—F, P. CLARK, Registrar, informs us 
that the storage reservoir, now being built on Whiting 
St. brook, will have a water area of 114 acres. and that 
the dam will contain about 11,000 cu. yds. of stone, 

Hudson, Mass,—The mains wil) be extended about 
6,000 ft. 

Mansfield, Mass.—One mile of extensions to the 
mains will be made, 

Randolph, Mass.—About 2 miles of mains are now 
being laid, 

Greenwich, Conn,—The company is building a large 
iron storage tank, 2 miles from the reservoir. It will 
have a capacity of 1,250,000 galis., and be 80 ft. in dia- 
meter by 35 ft. high. 

Willimantic, Conn,—About 1,325 ft. of 6-in. pipe will 
be laid this season. 

Canton, N. ¥.—D. H. Rice bas sent the following : 

The village has voted to build works, Water will be 
pumped from Grass river to a stand-nipe, Contracts will 
he let about July 18, and the works finished November 1, 
No engineer has been appointed, nor has capital for 
construction been secured. D. H. Rice is President, and 
Ep. Aupricn Treasurer, of the organization having the 
metter in charge. Estimated cost, $40,000. Population, 
2.100, 

Cazenovia, N, Y¥.—The following is from Cnas. M, 
POTTER: J 

No definite arrangements for water-works have been 
made, but should a franchise be granted the necessary 
stock subscriptions could be secured. C. W, KNIGHT, 
Rome, N. Y¥.. is engineer. The proposed supply is 
driven wells, with pumping to an iron tank. Estimated 
coat, $25,000. Popuiation, 2,100, 

Gloversville, N. ¥.--W,. E. LEARING, City;Clerk, has 
sent us the following : 


The contract for an extension to the water-works was 
recently awarded to the lowest bidders, Moore & Shaler, 
of New York, at $48,500, There were 8 other bidders, the 
hiehest fiures being $50,079, from J. B. DoyiE, Cohoes. 

The work includes a 1,000,000 gall. reservoir on Rice 
creek, 20 ft. above the corner of Main and Fulton Sts., 
also a pipe line 16,450 ft. long, of 18, 16, 14 and 12-in, pipe. 

Johnstown, N. ¥.— About 8,000 ft. of mains and 12 hy- 
drants-will be added this year. 

Jordan, N. Y.-S, L. RocKweEtt., Superintendent, has 
given us the following: 

The village has granted a franchise toa New York com- 
pany, but construction has not been started. The present 
works are owned by W. C. RopGER, 

Middletown, N. Y.—We are indebted to D. F. SEwARD, 
Clerk, for the following: 

June 13, the tax-payers voted to build a new reservoir at 
a cost not to exceed $75,000. The bonded indebtedness of 
the works has been reduced from $154,000 to $136,000, 

Pike, N.¥Y.— We are indebted to JASPER ROBERTSON 
for the following: 

A spring on ahill above the town would furnish a 
gravity supply for works to cost about $4,000. It is 
not probable that works will be built until after another 
disastrous fire. Population, 600, 

Schenectady, N. ¥.—E. P, ANGELO, Secretary, has 
sent us the following: 

A 5,000,000-gall, Holly-Gaskill bigh-duty pumping 
engine, and » boilers, 54 by 18 ft.. have been bonght. 
The pumping station will be enlarged and about 1 mile 
of mains added, 

Syracuse, N, Y.—D. H. Bruce, President of the Syra- 
cuse Water Co,, has given the following information: 

The mayor has recently appointed a water board of 6 
members to take steps toward providing works to be 
owned by the city, water to be taken from Skaneateles 
lake, 17 miles distant. The legal complications now in 
the way are likely to be overcome soon, 

Southampton, N. Y.—Address D, H, VALENTINE, 26 
Court St., Brooklyn, N. Y. 


BACH for the following : 


ENGINEERING NEWS 


Extensive improvements are being made, consisting of 
anew supply from an open well, a pump and pump- 
house, a low-service reservoir, and high-service tank, and 
the necessary suction and force mains, The well is 
located in the swamps at East View, 1 mile from the vil- 
lage limits. It will be carried to bed rock, probably a 
depth of 38 ft. It is 15 ft. in diameter, with 30-in. stone 
wallsin cement, The walls are settled by means of a 
water jet, which is furnished by pumping water from the 
well through a hose. Soft spring water has been found, 
oe a eee of 54°, No swamp water is admitted to 

e well, 

A 12-in. suction main leads to the pumping station, 
where the Worthington compound condensing pumping 
engine is located. A 10-in. force main connects the 
pump with the low service reservoir, and a 6-in. main, 
with the tank. The reservoir is in excavation and em- 
bankment, 120 by 170 ft., by 15 ft. deep. It has a heart- 
wall 5 ft, thick, with 2 ft, of puddling on the inside, The 
wet slope is paved, and both slopes are 14 tol. The 
reservoir is about 20 ft. above the pump. he tank is 
about 33 ft. in diameter and 50 ft. high. 

The contractors for the pumping station and tanks are 
Moore & Shaler,of New York; for the reservoir, — 
Merritt, Port Chester; for pipe and pipe-laying, Van 
Houten & Cumming, New York. On June 2 J. M. 
WOLBRECHT was elected Consulting Engineer to the 
Board of Commissioners. 


Altoona, Pa, —The extensions for this season are 4,000 
ft. of 12-in. pipe and 8 hydrants. About 250 taps will be 
made. 

Mauch Chunk, Pa.—About 1 mile of 4-in. pipe will 
be replaced by 8-in. 

Mechanicsburg, Pa.—We are indebted to ANDREW 
SEIFERT, Superintendent, for the following: 


The company will replace with 10 in. pipe the main 
now leading 244 miles from the reservoir to the town, 
provided the town will increase the annual hydrant 
rental from $400 to $1,000. Tf this is done, the 6-in. pipe 
will be relaid in connection with the distribution system. 


New Brighton, Pa.—About \ mile of6-in, mains and 2 
or 3 hydrants will be added this season. 

Smethport, Pa.—We are indebted to A. B. ARM- 
STRONG, Secretary and Superintendent, for the follow- 
ing: 

The supply will be increased about one-fourtn by con- 
necting the mains with another stream. This will re- 


quire about 1.500 ft, of cast-iron pipe, The dam will be 
raised 4 ft., which will double its impounding capacity. 


Wellaborough, Pa,—The recent floods washed out the 
dams and pipes at the upper end of the supply main, 11 
miles from the town. ’ 

Charlottesville, Va—T. I, WILitaAma, Superintend- 
ent, informs us that about 2 miles of 6 and 4 in. mains are 
being added, and 6 hydrants, 

Clifton Forge, Va.—R. 5. WiLEY has sent the follow- 
ng: 

The Clifton Water Co, has secured a franchise for 
works, but the railroad company not having contracted 
for water, the water company claims it cannot afford to 
build the works. Water would be pumped from Smith's 
creek. Estimated const, $10.000. Population, 2.09%, The 
franchise is held by W.C. Moopy and E, M. NETTLeton. 

Goodson, Va,We are indebted to H. E. MCWANE, 
Lynchburg, Va., for the following: 


The works will be finished July 15. with the Glamorgan 
Co., of Lynchburg. as engineers and contractors, There 
will be 7 miles of pine and 40 hvdrants. Cost, $30,000. 
Population, 3.000, The town owns the works, 

Green Forest, Va,—A. T. BUCKLEY, President, has 
sent the following: 

The town has just been laid out, and the Buena Vista 
Co, owns the hotel and water supply for thesume. The 
latter consists of 146 miles of pipe, conducting water by 
gravity from mountain springs. 


Lewington, Va,—Some 3-in. pipe will probably be laid. 
and hydrants added. 

South Boston, Va,—The Glamorgan Co.. Lynchburg, 
Va... inform us that they have completed the works to 
the satisfaction of the village authorities. 


Wytheville, Va.—H. E, MCWANE, Lynchburg, Va., 
has given the following : 

The Glamorgan Co., Lynchburg. Va.. is building water- 
works for the town. A 6.000 gall. Worthineton pump 
will lift water to a 1.000.000-gall. reservoir. There will be 
3 miles of 6 and 4-in. cast-iron pipe. and 21 hydrants. 
Cost, $21,000, Population, 2.500. R. TAYLOR GLEAVES, 
of Lynchburg, is the Engineer. 


Bluefield, W. Va.—The works have been accepted by 


the town, They were built by The Glamorgan Co., of 
Lynchburg, Va. 


Abbeville, Ga.—R. E. ®tupss, Village Clerk, informs 
us that nothing definite has been done regarding water- 
works. A stream which would afford an ample supply 
flows by the village. 


Key West, Fla.—The following is from W. C. PARKER: 


An experimental well sunk by the Key West Water 
Supply Co, has heen successful. and an 8-in. well will he 
sunk immediatelv, Capital for the construction of works 
has been secured, and proposals will soon be advertised 
for, Address Gro. W. PARKER, 200 American Central 
Building, St. Louis, Mo. 


Birmingham, Ala.—We are indebted to W. J, 
MILNER, Superintendent of the Birmingham Water- 
Works Co,, for the following: 


It becoming evident that the supply from Five Mile 
creek would soon be insufficient, about a month ago a 
contract was made with the city for an additional 
supply, This is to be pumped from the Cahaba river, 734 
miles distant, to a stand-pine, 425 ft. above and 2.700 ft, 
from the river. From the stand-pipe, water will flow by 
gravity toa reservoir on Shades mountain, midway be- 
tween the pumping station and the city. The reser- 
voir will have a capacity of not less than 25,000,000 galis., 
and its water surface, when full, will not be less than 


than 800 ft. above the same. From the river to the stand- 


Tarrytown, N. ¥.—We are indebted to C. L. ata: Me ft. above city datum. and at its lowest stage, not less 


pipe;two 20-in. pipes will be laid, and from thence toa 
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gg near the oe limits, a 30 in. pipe. The latter will 
laid for 2.100 ft. in a tunnel ing through Red 
mountain. The present supply will not be abandoned. 

The contract provides that the improvements shall be 
completed not tater than April 1, 1891; also for a total of 
200 hydrants at an annual rental of each, after the 
Cahaba river water is turned on, and meanwhile fora 
rental of $66.66 each for 15, and $50 each for all additiona). 
even are made for the purchase of ths works by 
the city. 

When the new works are completed 15,000,000 walls, a 
day can be supplied. and total cost of the plant will then 
he $1,250,000, J. 8. WALKER is the constructing engineer. 
The contractors are: for pump, H. R. Worthington, 
New York; pipe, Dennis Long & Co., Louisville, Ky.; 
reservoir, ditch, and tunnel, Dunn Bros & Co. 


Eufaula, Ala,—An extension of 2,000 ft. of 6 and 4in, 
pipe has been proposed, but not decided upon. 

Geneva, Ala.—R, M. GRAY informs us that the re- 
ported water-works consist of 244 and 3-in. driven wells, 
being put down by citizens. 

Chattanooga, Tenn .—The following is from the Chat- 
tanooga Water & Power Co, 


This company will make a connection with the mains 
already supnlying the city, pumping therefrom to a 
stand-nipe for private purposes. They propose to run 
an inclined and a surface railroad, to lay out a park and 
build a hotel, The water-works are estimated to enst, 
S75. and the total outiay will be ahout $200,000, 
Jno. R. Dan ia President, F. A. BIRKSTRESSER, Secre- 
tarv. ROLAND CLooK, Treasurer and General Manager, 
and Lime Wuirte, Engineer of the Company. 


Manchester, Tenn.—We are indebted to J. E. THomp- 
SON, who proposes to build the works, for the following: 

A dam will be built across Duck River, and furnish 
power to drive pumps. The latter will lift water froma 
apring 75 ft, helow the town to a tank SO ft. hich. The 
works will cost from $5,000 to $7,000 and the money is 
ready to pay for them. 


Lebanon, Ky.—Jno. RuBEL, Superintendent, has sent 
the following: 


The works will he readv for the final test Ort. 1. The 
Seovel & Irwin Conetruction Co., Nashville, Tenn,, are 
the eentractors. and J. D. Conk and L. F. Crpt are 
eonsniting er@ineers. Thera will he an 800.000-gall, 
reservoir, 471 ft. ehove the pumn, and 990 ft. ahove the 
city. The numnisa Gordon eampourd duplex. The 
supply main is 10 Ins, in diameter bv 19,900 ft, long. and 
the 8-in, forea main is 8 000 ft. long. Distribution pipes 
are 16 to 4ins. in diameter, C st, $60,000. 


Martinsville, Ind.— The following is from T. H. 
Pans: 


‘A evring 87 ft. ahove the village, with a bill on each 
side svitable for the Ireation of a stard-pine or reser- 
voir, afford good natural edventages for watar-works. 
Fetimated cost, $19,000. Werks mav he built bv the 
a or by capitalists, but nothing definite has been 
done. 


South Bend, Ind —TIra 8. Scuror, Superintendent, 
has given us the following: 


A new 298 H. P. Raheock & Wilenx boiler was nlacad 
in Tone, In ait is probable that an engine will he 
added toaupnlement or snnplant the water-nower: also 
that 8 miles of enst-iron pipe will be lid, 35 hydrants 
set and 30 valves placed. 


Warsaw, Ind.— W, H. EGGuEstTon, Superintendent, 
has given the following: 

A stand-nipe 20 ft. in diameter ard 150 ft. hieh has 
heen pronosed, An are electric lithting plant is run in 
connection with the water-works, and probably an in- 
eandescent plant will be added. 


East Saginaw, Mich.—HtEnNRY M. NEwTON, Secretary, 
informs us ‘that a 12,000,000-gall.. horizontal, compound 
Holly-Gaskill pumping engine will be added this fall to 
replace the original 2,500.00-¢all Holly pump. The total 
capacity will then be 18,000,000 galls, 

Gladstone, Mich.—AL¥FRED P. SurtH, City Clerk, has 
sent us the following: 


Keating & Sheehan, Detroit, Mich, are building works 
for the town, and will hnve them completed September 1 
Cost, $35.00. Population. 2,000, 


St, Johns, Mich.—Cnas. P. BAKER, Village Clerk, 
has given us the following: 


A. Hovey & Sons. Detroit. Mich.. are the contractors 
for the water-works, the contract price being £24,300, 
without pumps or buildines, Gordon pumps and Galvin 
hydrants and valves will be used. 


Ypsilanti, Mich.—We are indebted to W. R. Coats, 
now at Ypsilanti, for the following : 


The town is building the works. with W. R. Coats as 
engineer. They will be completed Sept. 1, The hvdrants, 
valves, and pumps will he from Flower Rros., Detroit: 
the nine from the Detroit Pine Co.: and the tank from 
the Porter Mfe, Co. of Svracuse. N.Y. The supplv will 
he from a well 30 ft. in diameter hy 82 ft. deep. It will 
he pumred by a 2.000,000-vall. triple water-power pump, 
The tank will be of iron, 40 ft. in diameter and 27 ft. deen 
and will soon be duplicated. There will be 11 miles of 
16 to 4-in. cast-iron mains and 165 hydrants. The works 
will cost. #100000, D. L. OurrK ts Chairman of the Water 
Board. Population, 7,000. 


Carlinville, TU.—F, Wm, RAEDER, St. Louis, Mo., has 
given us the following : 


The first franchise granted by the town not having 
been utilized, a second one was granted to F. Wm. 
ROEDER, Dec. 7,1888. This franchise is for 30 vears, and 
it renews itself, unless the works are boucht bv the citv. 

Water will he pumped to a stand-pipe from Macounin 
creek, which has a drainage area of 125 eq. m., mostly 
woodland. There will be 2 comnround Deene pumps, 
with a combined capacity of 1.750.000 galls., and 2 boilers, 
each 65 H. P. The stand. pipe is from T. 0. Brien & Co., 
and will be 10 ft in diameter by 120 ft. high. The Ameri- 
ean Filter Co.. Chicago, Ti., furnishes the filtering plant. 
There will be 5 miles of 10 to 4-in. mains and 52 hydrants. 
Theannnal hydrant rental is fixed at $3.000 for f2 hvdrants, 
and $50 for each additional. The works will be finished in 
August. The —— = ne ouguane ane ond, and ita 
officers are: President. W. G. REEveE; Secretary and 
Manager, F. Wm. RABDER. 














